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COMMUNICATIONS 


OCULAR EFFECTS OF METHONIUM COMPOUNDS* 
BY 


A. J. BARNETT 
Clinical Research Unit, Alfred Hospital, Melbourne, Australia 


SINCE the demonstration by Paton and Zaimis (1948) of the ganglionic 
blocking activity of the pentamethonium and hexamethonium compounds, 
the pharmacological action of these drugs in man has been fairly extensively 
studied, and trials have been made of their clinical use in arterial hypertension 
and duodenal ulcer. However, only brief and scattered mention has been 
made of the ocular changes resulting from their use. Thus, Burt and Graham 
(1950) stated that after intravenous injection of these compounds the pupils 
became slightly dilated, but the light reflexes remained brisk, and two subjects 
experienced transient loss of accommodation. Drucker and others (1950) 
reported a fall in intra-ocular pressure in two patients who were given 50 mg. 
pentamethonium iodide intravenously. Campbell and Robertson (1950) 
noted regression of papilloedema and of other pathological fundus changes 
in certain cases of severe hypertension treated with hexamethonium bromide. 

In the course of an investigation of the activity of these drugs in patients 
suffering from severe hypertension, the ocular effects noted were considered 
of sufficient interest to warrant a separate short communication. The 
observations to be reported fall under two heads: 

(a) immediate ocular changes noted during investigations into the relative. activity 
of penta- and: hexamethonium bromide given by intramuscular injection, 

(b) changes in the ocular fundi seen in patients suffering from severe hypertension 
treated with pentamethonium bromide over a prolonged period. 


I. Ocular Effects of Methonium Compounds given Intramuscularly 


(a) OBSERVATIONS IN HYPERTENSIVE PATIENTS.—In seven patients suffering 
_ from severe hypertension, intramuscular injections of pentamethonium 
bromide and hexamethonium bromide (2 mg./kg. body weight in each 
instance) and distilled water were given on different days. The order of 
injections was varied from case to case: Observations were made, at 
intervals of 15 minutes or less, during a control period of at least 30 minutes 
and for a minimum of 3 hours following the injection, of the pupil size, 
reaction to light and accommodation, and ability to focus for near vision. 
The intra-ocular pressure was measured with a Schidtz tonometer; usually 
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at least two readings were made before the injection and several afterwards. 
(Concurrently, records were made of the pulse rate, the systolic and diastolic 
arterial blood pressure, and the gastric acid content in response to a gruel 
test meal procedure.) The mode of conducting the investigation will be 
apparent from Fig. 1. 
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Fic. 1.—Effects in a patient with arterial hypertension on pulse rate, blood pressure, 

gastric acidity, and certain ocular features produced by intramuscular injection of 

equal amounts of hexa- and pentamethonium bromide 2 mg./kg. body weight. 
G = Gruel meal. R to L= reaction to light. R to A =reaction to accommodation. 


The results are summarized in Table I, opposite. It will be noted that, 
although the response varied from patient to patient, the ocular effects 
from the intramuscular injection of the penta- and hexa- compounds were 
similar in each. 

The intra-ocular pressure fell in all six cases in which it was recorded, 
(It was not possible to measure the intra-ocular tension in one patient 
who was orthopnoeic.) The greatest fall recorded was 16 mm. Hg, the 
least 4.5 mm., and the average 9.3 mm. The fall was apparent within 
30 minutes of the injection and was still present when recording was terminated, 
in one case as long as 255 minutes after the injection (Table II, overleaf). 
The effect on the power of accommodation for near vision, and on the 
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TABLE I 


EFFECTS OF INTRAMUSCULAR INJECTION OF PENTAMETHONIUM 
BROMIDE (P.M.B.) AND HEXAMETHONIUM BROMIDE (H.M.B.) 


























| Concordant | Discordant 
| No. H Effect from | Effect from 
Feature Observed of | Injection of P.M.B. Injection of H.M.B. | Injection of | Inj m of 
| Cases (2 mg./kg.) | (2 mg./kg.) | P.M.B. and | P.M.B. and 
| | H.M.B. H.M.B. 
E Eff Eff 
A. a ae ~~ | Absent | Present | Absent | | 
Fall in Intra-ocular Pressure | 6* "Tipe Bia | é | @ | 6. i= 6 
| | 
Cycloplegia ... mt el Bey . ue | 3 4 | 7 0 
Loss of Reaction to Light ... | 7 4 | 4 Prd St y. 0 
} | 
Loss of Reaction to Accom- | 7 ee ee 4 5 een SR 0 
modation | ; ae 
| | boas! | | 
B. Non-Ocular Effects | Rise | Fall |No Change’ Rise | Fall iain 
Pay Mame ee PO A Paes Oe ee oe 
| Pe | 
Blood (Systolic ae ve | 7 0 | 6 1+ rT 7 0 6 I+ 
Pressure (niastolic.. ...| 7/0/44] 3+ |0|6| It ie ar 
Gastric Acidity ... | @(O/5] 1 [0/5] £ | 6 0 


| Noa Ma Se. | 
* One patient was orthopnoeic, so it was not possible to measure the intra-ocular pressure. 


+ One patient with labile hypertension was normotensive on the day of injection of P.M.B. In another patient the 
diastolic blood pressure was lower on the day of injection of P.M.B. ° 


¢ One patient was achlorhydric and thus no effect of P.M.B. or H.M.B. on the gastric secretion could be observed. 





reaction to light and accommodation, also varied from patient to patient but 
was not related to the other ganglionic blocking effects of the drugs, for 
marked reduction in arterial blood pressure and diminution of gastric acidity 
occurred in certain cases in which these ocular functions were not affected. 

The change in pupil size has not been charted as it was not found possible 
to maintain constant illumination. However, in some cases a slight 
dilatation of the pupil, sometimes with deviation from its circular outline, 
was noted. 

With the use of hexamethonium bromide in the investigation and treatment 
of persons suffering from arterial hypertension, the effect of the intramuscular 
injection of this drug on the pupillary reactions and power of accommodation 
has since been noted in an additional series of patients (Table III, overleaf). 
The findings suggest that ocular effects are more likely with a dose of 
2 mg./kg. and above, than with one of 1 mg./kg. and below. The numbers 
of cases observed are however too small for a firm conclusion to be drawn. 


(b) OBSERVATIONS IN A PATIENT SUFFERING FROM CHRONIC GLAUCOMA.— 
As it was considered that the lowering of intra-ocular pressure by drug action 
might be of value therapeutically, the effect of injecting hexamethonium 
bromide was observed in a patient suffering from chronic glaucoma. 
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TABLE II 
EFFECT OF INTRAMUSCULAR INJECTION OF PENTAMETHONIUM BROMIDE 
(P.M.B.) AND HEXAMETHONIUM BROMIDE (H.M.B.) (2: mg./kg.) ON INTRA-OCULAR 
PRESSURE (mm. Hg) 
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P.M.B. | H.M.B. 
} | Lowest | Last | Maximum | | Lowest Last {Maximum 
Patient | Age| Sex! Pre- | Recorded | Recorded Fall | Pre- Recorded | Recorded | Fall 
| (yrs) | | injection | (and time | (and time | injection | (and time | (and time | 
| | Level after after \(Mean 9. | Level _ after _ after (Mean 9°3) 
| injection) | injection) | injection) injection) | 
V.W. (40) F/ 17 13-5| 13:5| 4:5|° 18-5 | NS eae ee 
} | (60%) | (110’) | (155’) | (255’) 
| | | 
Cee) Bee eb wee eS eps 13 
| | | (205’) | 205’) | (120’) | (210’) 
EP. |54|F| 26 10. | 10 6. ee Tae oh aoe ee 
py (80’) | (80’) | | (130%) | (130’) 
V. K. 38 M | 17°5 11 13-5 6°5 eae 11 | 14 6 
(Fig.4)| | | (60) | (195’) | | | (90) | (200’) 
e001 P| eS) te ae 19 13, | 14 6 
(Fig. 3) | | (130’) | (170’) (60’) | (165’) 
H. F. | 42 M 17 10-5 2 | 6°5 17 10 | 10 F 
| (90’) | (180%) | | | (170’) | (170’) | 
TABLE III 


EFFECTS OF INTRAMUSCULAR INJECTION OF HEXAMETHONIUM 
BROMIDE (H.M.B.) 




















| Ocular Effects | Non-Ocular Effects 

Dose | Loss of | Fall in Blood Pressure* | Change in Pulse Rate* 

(mg./kg.) le | Loss of | Reaction to | Cycloplegia | - — 
N28 | — to} Accom Systolic | Diastolic Rise | Fall |No Change 

Light | modation | | | } 

03: | 1 Saal Aa | 0 1 am eed Png 

“SBR LP ee es at * pie oii ae a I 2 

2 13 9 9 4(10+) 13 ee § 2 1 10 

ee be 2 2 O(1+) ee ce 0 0 2 

3 1 0 0 1 1 | 1 0 0 | 1 





* Fall in blood pressure of less than 10 mm. Hg or alteration of pulse rate of less than 10 beats per minute was 
recorded as no change. 

+ Figures in brackets show number of cases in which test for cycloplegia was made. (In some cases this could 
not be done because of impaired vision.) 


Case Report 


H. C., male, aged 72 years, had noted visual disturbance (“‘ stars with tails, crescents, 
and dashes of light ’’) in his right eye for 12 months. This condition was ameliorated by 
the use of pilocarpine drops. When he closed his right eye, objects appeared “ out of 
focus’. The intra-ocular pressure in the right eye was 50 mm. Hg and in the left eye 
33mm. Blood pressure was 180mm. Hg systolic, 105 mm. Hg diastolic. An intra- 
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muscular injection of 65 mg. (1 mg./kg.) of hexamethonium bromide (Fig. 2) was followed 


by a marked fall in the intra-ocular pressure to 30 mm. 


Hg in the right eye and to 


20 mm. in the left. There was also a marked fall in the blood pressure to 105 mm. Hg 


systolic, and 80 mm. Hg diastolic. 


(c) Discussion.—There is a difference of opinion 
concerning the nervous control of the formation ’ 
of the aqueous humour. Because of the observa- 
tion that a fall in intra-ocular pressure occurred 
during an infusion of the adrenergic blocking 
agent “ Dibenamine”, Christensen and Swan 
(1949) suggested that the “secretion” of the 
aqueous humour in man may be controlled by 
the sympathetic nerves. On the other hand, 
Davson (1950) has found in rabbits that section 
of the cervical sympathetic nerve causes a rise in 
the intra-ocular pressure and that stimulation of 
the cut end of the nerve causes a fall. 

The fall in intra-ocular pressure noted after the 
intramuscular injection of hexamethonium bro- 
mide might result from general vascular effects 
from reduction in blood pressure, or from local 
effects on the eye from blockade of either the 
sympathetic or parasympathetic nerves supplying 
the organ. In either case it might be due to 
decreased rate of formation or increased rate of 
removal. The question of the relation of the fall 
in intra-ocular pressure to the fall in blood 
pressure may be answered by comparing the 
effect on the intra-ocular pressure of the injection 
of methonium compound in normotensive persons 
(in whom there is often no great fall in blood 
pressure) with that in hypertensive persons. The 
question as to the part played by sympathetic and 
parasympathetic block may be answered by noting 
the effect of the injection of a small amount of 
methonium (not sufficient to produce general 
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Fic. 2.—Effects in a patient with 
chronic glaucoma and arterial 
hypertension on pulse rate, 
blood pressure, and ocular 
tension produced by intramus- 
cular injection of hexameth- 
onium bromide 1 mg./kg. body 


weight. 


vascular effects) into the superior cervical and ciliary ganglia respectively. 


Observation of the fall in the intra-ocular pressure after the intramuscular 
injection of methonium compounds suggests the possibility of their use in 
the treatment of glaucoma. It should be remembered, however, that in 
certain patients suffering from hypertension there may be a marked, perhaps 
embarrassing, fall in blood pressure after the injection. For this reason 
measures for restoring the blood pressure should be at hand. Nor-adrenaline 


(NOT adrenaline) would appear to be the physiological antidote. 
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Cycloplegia and loss of reactions to light and accommodation would be 
expected from synaptic blocking in the ciliary ganglion. The fact that they 
are present in some cases and not in others is unexplained. The cycloplegia 
may be a nuisance in treating patients with these drugs, but the incon- 
venience can be minimized by supplying suitable convex lenses for reading. 

As stimulation of the sympathetic nerves causes dilatation of the pupil 
and stimulation of the parasympathetic nerves causes constriction, the 
administration of a drug interfering with the activity of both these com- 
ponents of the autonomic nervous system would be expected to produce no 
great change in pupil size, as is indeed the case. 


II. Effects of Continued Administration of Methonium Compounds in Patients 
suffering from Severe Arterial Hypertension with Retinopathy 


(a) OBSERVATIONS.—The effect of continued administration of penta- 
methonium bromide has been noted in six patients with severe diastolic 
hypertension and marked retinal changes. All six patients showed 
haemorrhages and exudates in the ocular fundi and five had papilloedema. 
Following a trial of the responsiveness to the drug given by intramuscular 
injection, oral therapy was commenced, the dosage varying from 0.5 to 2.0 g. 
pentamethonium bromide* at 8-hourly intervals. 

The ocular fundi were examined by a physician and by an ophthalmologist 
before beginning treatment and at intervals thereafter. In certain cases an 
artist’s painting of the ocular fundi was made before and after treatment. 

In all six patients there was absorption of soft exudates and haemorrhages, 
and lessening of papilloedema occurred in the five cases in which this was 
present. The changes in the ocular fundi were not closely related to the fall 
in blood pressure. In two of the patients the latter was considered 
unsatisfactory and the treatment was stopped. However, in both these 
patients the condition of the fundi had improved during treatment, and in 
one relapse occurred after its cessation. Treatment with pentamethonium 
bromide was therefore resumed in both patients with continued improve- 
ment in the condition of the fundi in both and a late reduction in the blood 
pressure in one. 

Two patients whose fundi were depicted by an artist before and after 
treatment are described below. 


Case Reports 


Case 3, C. D., married female, aged 40 years, admitted to hospital on January 10, 
1951, suffering from malignant hypertension. Blood pressure 260/146. 

Ocular Fundi.—Slight papilloedema present, more marked on the right side; arteries 
showed increased light reflex and irregularity of calibre, mainly in small vessels; scattered 
flame haemorrhages, hard exudates, and a few soft exudates present (Fig. 3a). 

Therapy.—Oral treatment with pentamethonium bromide was begun on January 25, 
1951. Dosage varied between 0.5 and 1.5 g. 8-hourly. 





*“ Lytensium ” syrup, May and Baker. 

















its 


a- 
lic 


ter 


OCULAR EFFECTS OF METHONIUM COMPOUNDS 


RIGHT EYE LEFT EYE 
Fic. 3(a).—Case 3, ocular fundi before beginning methonium treatment. 


RIGHT EYE LEFT EYE 
Fic. 3(6).—Case 3, ocular, fundi 9 weeks after beginning methonium treatment. 


By March 5, 1951, all soft exudates and nearly all haemorrhages had absorbed hard, 
exudate was somewhat more apparent, and swelling of the disk less (Fig. 3b). By May 
15, 1951, condition of ocular fundi was further improved; though the disk edges were 
still a little blurred no actual swélling was seen. 

In this patient there was also a definite hypotensive effect from the administration of 


the pentamethonium bromide. The pressure readings varied, but recordings of the 
diastolic blood pressure in the region of 100 mm. Hg were common. 


Case 4, V. K., male, aged 38 years, admitted to hospital on February 5, 1951, 
suffering from malignant hypertension. Blood pressure 220/146, 
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RIGHT EYE LEFT EYE 
Fic. 4(a).—Case 4, ocular fundi before beginning methonium treatment. 





RIGHT EYE LEFT EYE 
Fic. 4(6).—Case 4, ocular fundi 11 weeks after beginning methonium treatment. 


Ocular Fundi.—Appearance on October 19, 1950, shown in Fig. 4(a). Since that time 
he had spent several weeks rest in bed in a Repatriation Hospital, and, although the 
fundus picture was not identical with that depicted in the figure, bilateral papilloedema, 
exudates, and haemorrhages were still present. 

Therapy.—Treatment with pentamethonium bromide was begun on February 20, 1951, 
at first with intramuscular injection of 100 mg. 4-hourly, changing 2 days later to oral 
therapy (2 g. 8-hourly). This was stopped on February 26 because it failed to produce 
a significant lowering of blood pressure. However, examination of the ocular fundi 
on March 5, 1951, showed that there had been some absorption of soft exudates and 


haemorrhages in each eye. Treatment with pentamethonium bromide was recommenced 
on March 14, 1951 (2 g. 8-hourly), and the condition of the ocular fundi continued to 
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improve. By May 8, 1951 (Fig. 46), papilloedema had diminished, soft exudates had 
disappeared, and only a few tiny haemorrhages were seen. 

Although the hypotensive effect’ in this patient was at first unsatisfactory, there was a 
definite reduction in the blood pressure after séveral weeks’ treatment. About May 8, 
1951, blood pressure was 150/110 mm. Hg. 


(b) Discussion.—It may be thought that the changes described in the ocular 
fundi might be due not to the drug, but to a natural remission, or to 
other treatment instituted at the same time as the administration of the 
methonium compound. 

Although the changes described in the ocular fundi-in these cases 
(papilloedema, haemorrhages, exudates) are usually considered of very serious 
import, indicating that prognosis for life is poor, yet in certain cases 
natural remission has occurred and hypertensive patients have lived for 
several years after the detection of papilloedema (Keith and Wagener, 1950). 

The subsidence of these changes in all the cases in the series treated with 
pentamethonium bromide is so contrary to the experience with the disease 
in patients receiving no specific treatment that one finds it hard to believe 
that they occurred spontaneously. 

It is still possible, of course, that the beneficial changes were due to some 
factor other than the administration of the drug. Thus Kempner (1949) has 
described regressive changes in the ocular features of severe hypertension 
treated by rice diet, and it is common experience that hypertensive patients 
benefit from simple rest in bed. However, no dietary restrictians were 
adopted in these patients (except a reduction diet in one patient who was 
overweight), the period of rest in bed was usually no more than two weeks 
(during the stage of investigation and in certain cases during intramuscular 
injection of the drug), and no other special treatment was given apart from 
that previously taken by the patient. Improvement in the condition of the 
ocular fundi has continued, since the patients became ambulant and in some 
cases returned to work. 

It would therefore seem highly probable that the beneficial effects described 
were due to the administration of the pentamethonium bromide. It is not 
possible to state in what way they are brought about. They are not 
necessarily related to a fall in blood pressure, as in two cases improvement 
in the condition of the ocular fundi occurred without any significant hypo- 
tensive effect. A similar result has been noted in some patients after 
sympathectomy (Smithwick, 1944). Increased blood supply to the retina 
(possibly due to interference with release of “* sympathin ” accomplished by 
sympathetic block) is a possible cause of the improvement. It may be that 
the effects are due not entirely to the methonium ion but also to the associated 
bromide ion. (High serum bromide levels have occurred in some of the 
patients.) Further speculation on the mode of action of the methonium 
compounds in producing beneficial effects in the fundi would not seem 
profitable at this stage. 
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Summary 


(1) When given by intramuscular injection in‘a dose of 2 mg./kg. to hyper- 
tensive patients, penta- and-hexamethonium bromide constantly produced a 
fall in the intra-ocular pressure. The effect on the reaction to light, reaction 
to accommodation, and power of accommodation for near vision varied 
from patient to patient. 


(2) In a patient suffering from chronic glaucoma (who also had benign 
arterial hypertension), the intramuscular injection of hexamethonium 
bromide in doses of 1 mg./kg. produced a marked fall in intra-ocular pressure 
(and also a marked fall in blood pressure). The question is raised of the 
possible value of the methonium drugs in treating glaucoma. 

(3) Improvement ensued in the retinal conditions of six patients with 
severe hypertension and retinopathy treated by continued administration of 
methonium drugs. It is suggested that this improvement was due to the drugs. 


Grateful acknowledgment is made to Dr. J. Ringland Anderson for his stimulating interest 
in this work, to Dr. W. M. Box (Ophthalmic Surgeon, Alfred Hospital) and Dr. H. H. Johnson 
(Assistant Ophthalmic Surgeon, Alfred Hospital) for opinions concerning the ocular fundi of 
the hypertensive patients, and to Dr. H. H. Johnson for recording the intra-ocular pressure in the 
patient suffering from chronic glaucoma. The paintings of the ocular fundi were made by 
Miss I. G. Hill. The methonium compounds were generously supplied by Messrs May and Baker 
Ltd. : 
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CURARE IN OCULAR SURGERY* 
REPORT OF 25 CASES 


BY 


L. P. AGARWAL anp S. P. MATHUR 
From the Department of Ophthalmology, Medical College, Agra, India 


CuraRE, a drug extracted from two main plant sources of the natural orders 
Manispermaceae and Strychnos, was formerly obtained from S. American 
Indian tribes who used it as an arrow poison in hunting and warfare. The 
drug acted by paralysing the victim, a large enough dose being rapidly fatal. 
The important active principle (C,, H,, O; N;) is designated d-tubo-curarine.} 

From the ophthalmologist’s point of view, the special value of curare lies 
in its selective sequence of paralysis, affecting first the muscles innervated by 
cranial nerves, then the extremities, and lastly the trunk and respiratory 
muscles. Roche (1950) described the following sequence: transient blurring 
of vision, facial flaccidity, ptosis, paresis of the vertical ocular muscles 
followed by that of the horizontal group, relaxation of jaw, pharynx, larynx, 
cervical muscles, and horizontal rotators of the globe. The ocular muscles 
are the first to be affected and the last to recover. \ 

The judicious use of curare enables the cataract surgeon to perform his 
task with greater delicacy and precision, since it renders the patient and his 
eyes quiet and relaxed. The rigidity and muscular spasm which may be 
caused by apprehension, fear, or worry, or may be reflex to pain and dis- 
comfort, are the source of many complications in cataract surgery, but 
although these disadvantages of local anaesthesia have long been recognized 
the risks attendant upon general anaesthesia are even greater. The search 
for an agent which would overcome muscular spasm and rigidity in general 
anaesthesia, and which would permit the lightening of such anaesthesia, 
has led to the application of the akinetic drugs of the curare group. 

Curare has been employed in general surgery for the last 8 years, but its 
use in ophthalmology was reported first by Kirby (1949) and a little later 
by Clark (1949). 


Earlier Investigations 


Kirby (1949) used ‘ Intocostrin”’ in over one hundred patients whose ages ranged 
from 24 to 48 years; 40 per cent. received 60 units, 20 per cent. 50 units, and 
40 per cent. 40 units. In ten cases (10 per cent.) general akinesia did not develop, 
and palpebral, ocular, and general rigidity and spasm were retained to some 
degree, causing embarrassment during the operation, and in three of these ten 
cases vitreous was extruded. 

Farquharson (1951) used curare in a series of 70 patients whose ages ranged 





* Received for publication April 28, 1952. 


+ Three varieties of the crude preparation were formerly distinguished by the method of packing: (i) tube curare, 
shipped in bamboo tubes; (ii) calabash curare, shipped in dried gourds; (iii) pot curare, shipped in earthenware jars 
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from 37 to 87 years. The dose varied from 20 to 60 units (average 40). Five 
patients showed subjective symptoms for 5 to 7 minutes but these passed off 
before the section was made. 

Cordes and Mullen (1951) used curare in 85 cases of the same age group, and 
were deeply impressed by the satisfactory relaxation obtained in difficult cases in 
which surgery without curare would have been complicated. 

In summarizing their own observations and those of other workers, Cordes and 
Mullen state that the patient usually remains motionless after curarization has 
relaxed his arms and legs, and assumes regular respirations; his eye is motionless 
in the primary position and nystagmus is abolished. No traction or superior 
rectus suture was ever necessary. Even the anxious patients were sufficiently 
relaxed to drift off to sleep on the strength of their premedication. No deleterious 
effects were noted during surgery or in the post-operative period, except that in a 
few cases the surgeon felt that the eye was so soft as to retard the delivery of the lens. 

Reduction in the loss of vitreous is the goal of most surgeons. Using curare, 
Clark (1949) noted no loss in 44 cases and Kirby had only three instances in 
one hundred cases; Cordes and Mullen, who had five cases in 85, claim that 
their subsequent cases have gone more smoothly though actual figures are not 


quoted. 
Clinical Recommendations 


Indications 
(1) “Bad actors”, who are apprehensive and nervous in spite of good 


premedication. 
(2) ‘‘ Squeezers ”, who, by closing the opposite eye forcibly, cause both eyes to 


roll upwards. 
(3) Patients who are deaf or who have language difficulty. 


(4) Patients with borderline senile dementia. 

(5) Patients with objective signs of being high surgical risks. 

In all these clinical types the relaxation and control afforded by curare establish 
a safety margin not obtainable by ‘other methods. Since it is impossible to 
anticipate the sudden complications which may arise during surgery, curare may 
well be used as a routine in every case of cataract extraction. Especially is this so 
in a country such as India, where the majority of patients are uneducated and also 


present language difficulties. 


Contraindications 

(1) Myasthenia gravis: a sufferer from this disease is 20 times more sensitive 
than a normal man. 

(2) Marked renal insufficiency: this would unduly delay excretion of the drug. 

(3) Emphysema, asthma, or history of asthma. 

(4) Recent respiratory disease. 
Administration.—Curare should be given by the intravenous route, as in this way 
it can be better controlled. The rate of administration should be regulated at 
20 units per minute and the patient observed for the development of facial 
paralysis and ptosis. The total amount should depend on clinical judgment, 
rather than on any preconceived notion of age and weight, though a dose of 
4 unit per lb. body weight (average 50 units) is recommended by Roche (1950). 
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Nearly all the drug is disposed of by the body in 25 to 30 minutes, so that a 
patient can walk to his bed unassisted 30 minutes after a completely paralysing dose. 


Present Investigations 


An extensive survey of cataract operations performed at this hospital with 
regard to vitreous loss and the behaviour of the patient was undertaken by 
the present writers. Vitreous prolapse occurred in 10°2 per cent. of cases 
in 1948, 1949, and 1951, and in 13 per cent. in 1950. No important general 
effects were recorded. 


Material.—A series of 25 cases was then operated upon after curare administration 
to assess its role in lessening the complication of vitreous loss. These patients 
were not selected except in so far as those in whom the drug was contraindicated 
(as above) were excluded. 


Method.—Routine preparation of the patient was carried out and luminal used as 
premedicant (1 gr. at bed-time the night before, and 1 gr. one hour before the 
operation). Atropine gr. 1/100 was given 30 minutes before the operation to 
check excessive secretions from the upper respiratory passages. Topical anaesthesia 
was given by 2 per cent. anethane four times every 5 minutes. 

Oxygen, adrenaline, eserine, prostigmin, a laryngoscope, and intubation 
requirements were kept ready for emergencies, but none was needed. 

The patient’s weight, blood pressure, respiration, blinking reflex, and ocular 
tension were recorded just before the injection (Table I, overleaf). This was 
usually given through a small needle into a vein in the cubital fossa; it may be 
given into the back of the arm, but not into the leg because the anaesthetist must 
be as near to the chest and head as [possible to keep a close watch on the 


respiration. 


Dose.—No attempt was made to administer curare by any preconceived dosage 
schedule, the anaesthetist being guided by the clinical appearance of the patient. 
The drug was given sufficiently long before the eye was to be sectioned, for any 
untoward reactions to be over before the surgical operation was begun. Curare 
usually requires 3 to 5 minutes to reach its peak of action which then lasts for at 
least 20 to 25 minutes. The total dose should not produce any but the most 
minimal untoward and subjective reactions, and its maximum effect must be 
present when the eye is opened and the cataract is being extracted. 

Initially, 4 mg. (i.e., 28 units) of d-tubo-curarine chloride (Abbots) were given 
in one minute and the patient was observed for the development of ptosis. If this 
did not develop within 2 to 3 minutes, another | to 2 mg. were given in one minute, 
and the dose was repeated after 3 minutes if necessary—a close watch being kept 
upon the respiration and facial paresis. The aim of the dose is to ensure that the 
patient loses his power to squeeze, the eyeball remaining stationary, and the 
patient quiet and relaxed. In no case was it necessary to give a supplementary 
dose once the operation was begun, as in every instance the procedure was all 
over before the patient recovered the power to squeeze. Blood pressure, respiration, 
and pulse were taken first after the operation and 30 minutes later (Table I, 


overleaf). 
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TABLE I 
} Total | Intra-Ocular| Blinking Blood ' 
Case No. Age | Weight | Dose Pressure* | Reflex* Pressuret Pulse+ | Respirationt+ 
| (yrs) | ib.) | (units) | (mm. Hg) (No. permin.)| | 
| 25 | 18 130/64 | 80 20 
| | | 2 CO 2 130/64 | 82 24 
1 60 | 16.248 
| “7 | 128/62 | ~=— 80 26 
| 130/64 | 81 22 
22 15 140/90 | 72 30 
| 18 2 | 140/90 | 74 34 
2 00d a Oa 
| 140/90 84 34 
| | | 142/94 ™m | 32 
| | 28 16 | 150/80 | 72 | 20 
22 5 140/90 | 84 20 
3 Boe 94 56 
| 145/94 80 18 
145/90 80 20 
| 25 20 135/80 100 24 
20 2 110/80 | 100 24 
4 54 96 56 
110/80 | 110 24 
110/80 | 100 | 25 
1 
| 22 | 18 160/100 84 | 24 
15 3 160/100 100 25 
5 | 47 124 63 
160/100 100 25 
160/100 100 24 
| | 28 18 120/80 80 20 
22 3 110/80 72 16 
6 50 94 68 
110/80 80 16 
110/80 80 16 
25 20 120/90 84 16 
20 3 120/90 100 20 
7 66 96 64 4 
120/90 100 15 
120/90 100 15 
22 20 130/80 88 24 
20 1 130/76 84 20 
8 50 122 48 
130/76 80 20 
130/70 80 20 
25 18 122/80 72 25 
18 1 122/80 80 20 
9 50 78 42 
122/80 80 20 
122/80 80 20 
22 10 135/80 72 16 
| 18 Z 140/80 72 16 
10 60 | 108 56 
. 140/80 72 16 
140/80 72 16 
25 10 150/70 72 20 
18 1 150/90 70 25 
il 55 88 49 
150/90 (a 20 
150/90 ae 20 
25 12 | 120/70 >) | 20 
18 3 | 120/60 re 16 
12 45 108 56 
| 120/70 | 70 | 18 
| 120/70 | 70 18 
22 20 | 120/80° | 84 16 
| 18 2 | 120/80 | 88 | 16 
13 [80 101 56 : 
| | 120/80 | 80 16 
| ;} 120/80 | _ 80 16 
25 16 | 140/110 70 20 
| 20 5 | 140/110 10 20 
14 | 40 100 =| 40 | 
138/110 70 20 
| 140/110 72 22 











(continued) 
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| | 
| | | Total |Intra-Ocular| Blinking | Blood | 
+ Case No. | Age | Weight | Dose Pressure * Reflex* Pressure, Pulse + Respirationt 
| (rs) | ib.) | (units) | (mm. Hg) | (No. per min.) 
| | r ae ae | 140/110 | ee as 
| | 18 2 | 138/108 6 20 
— 15 50 || «88 7: Bes 
| | 140/110 6 25 
| | | 140/110 68 28 
| 22 16 | 140/84 | 72 19 
15 | 3 | 140/84 | 72 19 
— 16 | so | 102 49 
| | | 140/84 | 72 19 
| | | 140/84 | 72 19 
25 16 | 1200 | 73 | 19 
| 18 6 | 120/60 | 72 19 
— 17 50 108 =| S42 
| 120/60 | 72 19 
| 1200 | 73 19 
| | 
| 25 | 18 | 150/90 62 17 
20 | 3 150/90 62 17 
— 18 40 80 35 
| | 150/90 62 18 
| 150/90 62 17 
20 20 130/40 68 18 
| 15 6 128/40 68 20 
- 19 50 100 42 
| 128/40 | 68 | 25 
| 128/40 | 68 | 17 
| 25 16 90/50 | 62 18 
20 2 90/50 | 60 18 
- 20 50 102 35 
90/50 60 20 
90/50 60 20 
25 18 | 130/90 2 20 
18 | 4 | 13090 | 72 | 16 
— 21 ae, 98 35 
| 128/90 | 70 18 
| | | 128/90 | 70 20 
| 22 20 | 130/90 | 82° | 18 
| 18 3 130/90 80 18 
— 22 45 100 86| = (42 
| 13090 | 80 | 18 
| | 130/90 | 80 | 18 
25 18 } 130/90 | 70 19 
| 18 6 ae > ae ay 18 
— 23 68 | 120 49 
| sz | 72 | 18 
| ee O° Zee a Se 18 
25 16 150990 | 80 | * 20 
20 6 150/90 | 82 | 18 
~ 24 59 125 49 
| 150/90 80 | 18 
| | 150/90 80 | 18 
| 20 | 20 149/80 | 73 | 20 
| 15 | 2 135/00 | 73 | 18 
- 25 | 60 100 42 
| | 135/00 | 723 | 18 
| | 135/80 | 72 | 20 


| 





* Intra-ocular pressure and blinking reflex were tested before and after the injection. 
a + Blood pressure, pulse, and respiration were recorded just before and just after the injection, and just after and then 


half an hour after the operation. 


Discussion 


~ Kirby (1949), to whom the idea of using curare in cataract surgery is 
largely due, lists five desiderata in the proper conduct of cataract surgery: 





(a) sedation, 
(b) analgesia, 
(e) basal or general akinesia. 


(c) anaesthesia, 


(d) palpebral and global akinesia, 
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The first three and to some extent the fourth are easily controlled in any 
operating theatre; but nevertheless vitreous prolapse may occur in a certain 
percentage of cataract extractions, especially if the patient is nervous and 
uncooperative. In India, where many patients are illiterate or speak a 
language different from that of the surgeon, it is more than ever important 
‘to find a means of securing complete relaxation and immobility. 


Dosage.—Our patients’ ages ranged from 40 to 66 years and the dose 
from 42 to 68 units (average 54). Our experience is based on d-tubo-curarine 
chloride (10 mg./ml.); the initial dose required to produce ptosis ranged 
from 28 to 36 units, which is slightly lower than that suggested by Roche 
(1950), who reports an average dose of 38 units (Table II). Roche recommends 
a dose of 4 unit per lb. body weight as a rough guide to the total dose, but 
other workers deprecate any preconceived dosage according to weight or 
age, as the results are unpredictable. Drucker and others (1950) pointed 
out that the effects of curare vary in different individuals, and we ourselves 
could find no relationship between weight or age and the dose required. 

Roche reports that patients premedicated with barbiturates require a 
higher dose of curare than those who are not. Cordes and Mullen point 
out that Roche’s observations do not conform with the generally-accepted 
view; in our series the dose required was higher where premedication was 
not very satisfactory than in cases where it was ‘satisfactory. 























TABLE II 
DOSAGE 
| Average Dose (units) 
Author and Date Total Cases 
For Ptosis | For Ocular Surgery 
Roche (1950) sw | 38 50 50 
(40 cases—63 
Kirby (1949) oe see] Not quoted | - 20 cases—50 100 
{40 cases—40 
Farquharson (1951) ARS Not quoted 44 70 
Cordes and Mullen (1951) | Not quoted Not quoted 70 
Present Series (1952) Rat 28 to 35 54 25 





Duration.—Our results conform with those of other workers in that the 
average duration of action of the drug was 26 to 30 minutes. 

General Effects.—Like Drucker and others (1950), we found no remarkable 
effect on the autonomic or central nervous system. The subjects showed 
no signs of cerebral depression. Changes in the blood pressure and pulse 
rate were negligible, and though in a few cases we noted that the rate of 
respiration was increased, it usually remained unchanged. Roche’s observa- 
tions are similar, while Drucker and others (1950), though making no 
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mention of the respiratory rate, think that there is a reduction in vital 
capacity. At most the changes in respiration and vital capacity are 
inconsistent and inconclusive. 


Local Effects. —No ocular prominence was noted in our cases, nor was there 
any evidence of Horner’s syndrome. The pupil, as reported by Drucker 
and others (1950), showed no significant alteration. In our series as in 
those of other workers the blinking reflex was considerably reduced 
(Table III). 


TABLE Ill 
LOCAL EFFECTS 








| 
| Intra-Ocular Pressure | 
| 


| 
No. with | Total 


























Blinking | No. of : 
Author and Date Vitreous 
| Reflex | Amount of Fall |saowine Prolapse Cases 
| | Fall | 
Roche (1950) ts | Reduced to | 2 to 4 mm. Hg without | 15 
| 8orlessper; premedication | [ 
| min. Not quoted | 50 
| | 4mm. Hg with Nembutal | 18 
| | premedication | 
Kirby (1949) ... | Not quoted | Average 3 mm. Hg | 29 | 3 100 
Clark (1949) ... | Not quoted | Not quoted | Nil 44 
Farquharson (1951) | Not quoted | Not quoted Not quoted | 70 
Cordes and Mullen | Not quoted | Not quoted 5 | 85 
(1951) | 
} | — 
Present Series (1952) | Average re- | 2 to ‘7 mm. Hg (average | 25 | Nil 25 


| 
| duced to4 | 6mm.) | | 
| permin. | | 

| 





Duke-Elder (1938) has shown that in animals the pressure in the eye falls 
by almost half when paralysis of the voluntary muscles is produced by 
curare though there is no fall in the systemic blood pressure. Roche 
(1950), Duke-Elder (1938), and Gifford (1946) have demonstrated a measur- 
able though slighter fall in intra-ocular pressure after curarization in 
human beings, Drucker and others (1950) state that there is no significant 
change in intra-ocular pressure after curarization, regarding such changes as 
they themselves noted as experimental errors. 

In our series the intra-ocular pressure fell by 2 to 7mm. Hg in every 
case, and we think that, though this drop is small, it may be of value in 
Operating upon glaucomatous eyes. Further work on this point will be 
presented subsequently. In no case did we find the eyeball so soft as to 
present difficulty in extraction of the lens. 

Finally, no doubt largely because of the co-operative state of the patients 
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and the slight lowering of the ocular tension induced by curare, no case 
of vitreous prolapse occurred in this series. 


Summary 


(1) The akinetic properties of curare offer a means of keeping cataract 


extraction patients quiet and relaxed during operation. 
(2) The technique of premedication and administration is described and 


indications and contraindications listed. 
(3) The results in 25 cases who received d-tubo-curarine chloride as an 


aid to local anaesthesia for global akinesia in cataract surgery are compared 
with others reported in the literature. 


(4) It is concluded that small doses of curare with proper premedication 
enable the surgeon to carry out a cataract extraction with precision and 


ease by eliminating Squeezing, ocular mobility, and nervousness. It is 
affirmed that curare is a valuable adjuvant in cataract surgery. 


The work was done under the guidance of Prof. R. S. Varma with the permission of the 
Principal, H. N. Bhatt. We are very grateful to Dr. M. N. Nagu for his close co-operation and 


interest in the administration of the drug. 
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NOTE 


A letter has recently been received from Dr. A. M. Girgis of the Coptic Hospital, 
Cairo, Egypt, in which he states that 2 years ago he started to use Mephenesin in 


the form of Myanesin Elixir in intra-ocular operations. He would be interested 
in the comments of other surgeons who have used this preparation. 
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GENERAL ANAESTHESIA IN OPHTHALMIC SURGERY* 
BY 


H. A. CONDON 


’ Bromley Hospital, Kent 


GENERAL anaesthesia was applied to ophthalmic surgery very soon after its 
discovery in 1846. Brett (1847) records three ophthalmic operations, 


including a cataract extraction, performed satisfactorily under ether 
anaesthesia. However, the disadvantages of the associated vomiting were 
apparent from the beginning, and Collins (1929) states that it was some 
years before general anaesthesia became widely used in this branch of surgery. 
Chloroform introduced into ophthalmology by Jiingken (1850), was then 
the drug of choice. Cocaine was first used clinically by Koller, and local 
analgesia then rapidly became popular for ophthalmic work. General 
anaesthesia was reserved mainly for children, although some workers used 
basal narcosis for adults. 

With the development of the ultra short-acting barbiturates, there was a 
revival of interest in general anaesthesia for ophthalmic surgery but local 
analgesia remains the more common method. Traquair (1938) considered 
general anaesthesia to be indicated for the insane, idiots, and most children 
aged between 2 and 9 years. Macintosh (1938), inquiring into the continued 
popularity of local analgesia, found that the ability of the patient to co- 
operate by moving the eye as requested was the reason most frequently given 
for its use, and, secondly, that the eye movement which often occurred under 
general anaesthesia was an obvious disadvantage. 

If general anaesthesia is to be used for ophthalmic surgery, the following 
requirements must be met: 

(i) the eye must be still, i.e., Stage 3, Plane 2 anaesthesia unless relaxants are used; 
(ii) there must be no vomiting, straining, or coughing, during or after operation: 


(iii) the intra-ocular pressure should be reduced; 
(iv) respiration should be quiet; 
(v) the surgeon must have adequate access, 


Review of Recent Experience of General Anaesthesia 


General anaesthesia has been used by the writer as a routine, and the last 
200 cases to be personally anaesthetized are reviewed below. 





* Received for publication June 26, 1952. 
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Material.—The accom- 
panying Figure is 
5 designed to show that 
most of the two hundred 
patients in the series un- 
der discussion belonged 
either to the very young 
or to the very old age 
groups. In fact, the 
youngest patient was 
aged 9 weeks and the 
oldest was aged 90 years. 
Cardio-respiratory dis- 
— —— _~—s ease-:«SWAS:«SCommon in 


er 


wns tO  H-20 21-30 31-40 41-50 S1-60 6I-70 TI-BO 81-90 — owver90 
AGE o» PATIENTS the older age groups. 


Ficure.—Age groups of 200 patients operated on under The reasons for the 
general anacsthesia. two hundred operations 
which were performed on this series of patients may be tabulated as follows : 


| } 
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NUMBER or CASES 
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-Cataract extraction ches en eos | | Correction of ectropion _... Sia | 3 
Iridectomy ts oad Gop a Correction of — 6 
Capsulotomy ts i Res fae | Enucleation ... 5 
Squint EP iad aia a: 50 | Exenteration ... oh es ue 1 
Tarsal cysts at gz tl 8 | Cyclodialysis ... ae 2 iss 2 
Pterygium . ‘ 8 | Posterior sclerotomy... Re 3 
Probing of lacrimal duct | - | 8 | Trephine ais 12 
Correction of ptosis ‘ds ve | 2 | Miscellaneous 12 


| 





Premedication.—The method and dosages found suitable for different age groups 
may be tabulated as follows: 











Age Group (years) | Depressant Atropine 
Up to 2 | oa ST. ad0 
2 to 5 | Nembutal 0.6 gr./stone gt. rho 
5 to 15 Nembutal 0.6 gr./stone gr. 130 
Over 15 Morphia gr. 4 to gr. 4 gr. 135 
Anaesthesia 


Children.—For probing the lacrimal ducts of babies, the ethyl chloride-open 
ether sequence is quite adequate. Nitrous oxide, oxygen, and “* Neothyl” 
(methyl-N-propyl ether) have been used for older children after induction with 
nitrous oxide using a high rate of flow. The advantages of “ Neothyl” are a 
smooth induction, since it is non-irritating, and a quick recovery. Blind intubation 
is performed when a longer operation is expected, e.g., correction of strabismus. 
Such cases also receive a small amount of relaxant intravenously, as recommended 
by Pleasance (1948), in order that the eye muscles, which are the first to be affected 
by such drugs, shall be relaxed. In this series, gallamine triethiodide was used, 
the initial dose being 1 mg./year of age. 
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Adults.—Pre-induction topical analgesia of the conjunctival sac using 
4 per cent. cocaine is of the utmost importance. 

Thiopentone alone is sufficient for shorter operations such as iridectomy and 
capsulotomy. By careful slow administration, active respiration by the patient is 
maintained throughout. The absence of reaction to the insertion of the speculum 
is used as an indication of adequate depth of anaesthesia. Oxygen is administered 
through the side tube of the airway. A total amount of from 0.5 to 0.7 g. thio- 
pentone is usually given. 

Sneezing, although very rare, does occur in association with light anaesthesia, 
but there has been no such incident in this series. The topical analgesia and 
pre-operative atropine are of value in preventing this complication. 

For cataract extractions and other longer operations the thiopentone is 
supplemented by nitrous oxide and oxygen. To ensure control of the airway 
throughout, an orotracheal tube is passed under direct vision. The flexible guard 
designed by Bourne (1947) has proved valuable in preventing kinking of the tube. 
During induction, gallamine triethiodide is given intravenously in such dosage that 
laryngoscopy is facilitated but apnoea is not produced. Sixty to 70 mg. has been 
the usual amount. Supplementary small doses of thiopentone are given as 
required, e.g., on finger movement. 


Post-Operative Care.—Extubation sometimes produces an undesirable cough by 
the patient. The chances of this happening are reduced by lubricating the tube 
with an analgesic cream (e.g., xylocaine) and by removing the tube very slowly. 
It is best to wait until the eye pad and bandage are applied before removing the 
tube so that if a cough does occur its effect will be minimal. The contemporary 
anaesthetic teaching that patients should leave the theatre with an active cough 
reflex does not apply to this type of work. 

In this series, vitreous loss has been virtually non-existent and post-operative 
complications rare. Nothing has occurred to cause us to regret the use of general 
anaesthesia. 

There were three deaths before discharge from hospital: 

Case 1, aged 78, died of inanition 32 days after a cataract extraction. 

Case 2, aged 73, died of cardiac failure and bronchiectasis 94 days after a trephine. 

Case 3, aged 82, whilst ambulant in the ward after a cataract extraction, fell and 

sustained a fractured neck of the femur from which he died. 

Control of Bleeding.—During some ophthalmic operations (e.g., a trephine), 
bleeding may be troublesome. To minimize such bleeding, reliance has been 
placed on quiet respiration and a clear airway to prevent venous congestion, and 
on the topical application of adrenaline. Rycroft and Romanes (1952) have 
reported on the technique of controlled hypotension by the use of the methonium 
compounds. This method may be satisfactory for plastic operations on the lids 
and orbit of the type they describe, their oldest patient being 64 years of age, but 
such a technique would have been quite unsuitable for the aged patients of this. 
series because of the dangers of coronary thrombosis (Hayward, 1952). 


Curare with Local Analgesia.—Kirby (1950) devised the technique of local 
analgesia combined with the intravenous administration of curare to maintain the 
eye steady in the position of physiological rest and to ensure bodily relaxation of 
the patient. It would appear from further reports (Roche, 1950; Farquharson, 
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1951) that the method has attained considerable popularity, which suggests that 
local analgesia alone is not as satisfactory as is often claimed. The subjective 
sensations of the conscious subject after the administration of muscular relaxants, 
as described by Prescott and others (1946) and Laycock (1950), are so unpleasant 
that, quite apart from the dangers of apnoea, it appears difficult to justify this 
method. 


Summary 


General anaesthesia has been used as a routine in ophthalmic surgery with 
complete satisfaction. Two hundred recent cases are reviewed. 


I wish to thank Dr. Eric Lyle for his encouragement and cooperation. 
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OPHTHALMIC MANIFESTATIONS OF TEMPORAL 
ARTERITIS* 


BY 


GERALD PARSONS-SMITH 
Western Ophthalmic Hospital, London 


TEMPORAL arteritis is the name given to a local and systemic symptom 
complex that attacks patients between the ages of 55 and 85 years. It isa 
benign self-limiting disease, insidious in development, with a course lasting 
over several months. As the name implies, a very regular feature is an 
inflammation of the temporal arteries of the scalp, but the disease is not 
confined to these vessels and any of the cranial arteries may be involved. 
Many arteries elsewhere may also become inflamed, particularly the aorta 
and its main branches. The clinical description given by Hutchinson (1890) 
is similar to the acute form of the disease as it is encountered to-day; he 
related that he had been called to see a man, upwards of 80 years old, because 
he had red streaks on his head which were painful and prevented him from 
wearing his hat. 

The red streaks proved on examination to be his temporal arteries which on both 
sides were found to be inflamed and swollen. The streaks extended from the temporal 
region almost to the middle of the scalp and several branches of each artery could be 
distinctly traced. The condition was nearly symmetrical. During the first week when 


he was under my observation, pulsation could be detected in the affected vessels but it 
finally ceased. The tenderness then subsided and the vessels were left impervious cords , 


No further references to the disease appeared until Schmidt (1930) described 
a patient who developed a complete right-sided paracentral scotoma 8 months 
after his temporal arteries had been inflamed. This patient also had an 
aneurysm of the internal carotid artery. Horton, Magath, and Brown 
(1932) described two further cases of temporal arteritis, and many other 
papers have since been published. A general survey of the literature, 
together with a description of seven cases was made by Cooke, Cloake, 
Govan, and Colbeck (1946). They considered temporal arteritis to be a 
widespread arterial disease, not uncommon but rarely recognized, in which 
characteristic arterial and striking local signs occur, and in which inflammatory 
and degenerative changes in the walls of the affected arteries produce a 
characteristic histopathological picture. The most important clinical 
features are anorexia, loss of weight, joint and muscle pain, pyrexia, painful 
arterial thrombosis, and very severe headaches occurring in elderly patients. 
The pathological features are those of a subacute inflammatory process 
commencing in the adventitia. The vasa vasorum then become involved and 





* Received for publication May 2, 1952, 
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many vessels are occluded, causing areas of necrosis to appear in the media 
and internal elasticia. The inflammation spreads longitudinally and the 
internal elastic lamina becomes destroyed, though during healing new 
reduplicated layers are formed. The media becomes chronically inflamed, 
being infiltrated with lymphocytes, plasma cells, and‘ large mononuclears. 
Occasionally a giant-cell reaction may be excited in the media. The intima 
is much thickened, and, in the smaller vessels, thrombosis is a common 
sequel. Prognosis is relatively good as regards life, though, with the 
generalized nature of the disease process, it may. be fatal in some cases. 
Cardell and Hanley (1951) have found that twelve of the 27 fatal cases on 
record have died from cerebral vascular lesions. In their patient, who died 
from a brain-stem thrombosis, necropsy revealed changes in the ophthalmic, 
coronary, and other arteries as well as the temporal. 


Various ophthalmic complications can be expected to occur during the course 
of the illness in about half of the cases. Vision was affected in six of the seven 
cases described by Cooke and others (1946): three became quite blind, one had 
permanent loss of vision in one eye, three cases had diplopia, and one a transient 
ptosis. Ophthalmic complications described by other authors include retinal 
phlebitis (Horton and Magath, 1937), obstruction of the central retinal artery 
(Jennings, 1938; Robertson, 1947; Anderson and others, 1948), occlusion of the 
superior temporal artery (Johnson, Harley, and Horton, 1943), periarterial retinal 
exudate (Kilbourne and Wolff, 1946), blurring of the optic disks (Le Beau and 
others, 1948), oedema of the disks with haemorrhages and exudates (Shannon 
and Solomon, 1945), blurring of the disks with narrow arteries (Peltola, 1947), 
papilloedema (Dick and Freeman, 1940; Bessiére and Julien, 1950), peripapillary 
atrophy (Bain, 1938), blindness followed 3 weeks later by occlusion of the central 
retinal artery in the right eye and 3 days later by partial changes in the left eye 
(Curits, 1946), and macular degeneration with optic atrophy (Kaye, 1949). 

Bruce (1950) reviewed the literature of temporal arteritis and collected from it 
84 cases: of these, 34 had complained of disturbance of vision during the course 
of the illness. He analysed the causes of these visual disturbances and divided 
them into the three groups described by Wagener (1946): 


(i) occlusion of the retinal artery within the optic nerve (6 cases, 18 per cent.); 

(ii) ischaemic retrobulbar neuritis due to involvement of the retinal artery before it 
enters the optic. nerve (thirteen cases, 38 per cent.); 

(iii) an indeterminate group of fifteen cases (44 per cent.) including unexplained loss 
of vision, retinal phlebitis, photophobia, and subretinal haemorrhage. 

Bruce found that as a result of the disease, blindness had ensued in both eyes 
in thirteen cases (38 per cent.) and in one eye in nine cases (27 per cent.). Various 
degrees of impairment of vision followed in seven cases (20 per cent.). Reasonable 
recovery of vision occurred in only two cases after a period of amaurosis. He 
comments that more than half of the patients whose eyes are involved during 
temporal arteritis may be expected to lose the sight permanently in one or both 
eyes and that few can expect a return of normal function. 
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In many cases it is possible to influence the course of the illness, though the cure 
has yet to be discovered. Pain in the scalp arteries can certainly be relieved, whilst 
administration of anticoagulants may prevent the formation of intravascular 
thrombosis in the affected arteries during the acute stages. ' 

The purpose of recording a further series of cases of the disease is to emphasize 
how frequently temporal arteritis affects vision ; indeed, it may present with ocular 
symptoms, as in each of the fifteen cases described below. It is important to 
recognize the condition early, since it may be possible by emergency medical 
measures to preserve sight in the otherwise fulminant group, details of which are 
given. 


Case Reports 


Case 1, male, aged 65.—Progressive visual loss with bilateral papilloedema. Consecutive 
optic atrophy. 

A gradual onset of blurring of vision in the left eye was first noted towards the end of 
April, 1950. On May 3, 1950, the patient had left-sided papilloedema with visual acuity 
of 6/60 in the left eye. The right disk was normal and the visual acuity 6/18. There 
were no other abnormal physical signs except that the temporal arteries were swollen 
and tortuous, and slightly tender on the left side. Three weeks later he complained that 
the vision in the right eye had gradually deteriorated over the previous few days; right- 
sided papilloedema had developed with a visual acuity of hand movements only. The 
temporal vessels had become very tender to palpation and he complained of pain in his 
left ear and in the gums of the upper jaw. Because of the story of progressive papilloedema 
he was admitted for full investigation on July 13, 1950. 


Blood pressure 145/60. Visual acuity in the right eye 6/60, in the left eye hand movements only. 
Right disk swollen, left pale and showing early atrophy. Pupils irregular, left larger than 
right. Left pupil did not react to light. No other abnormal physical signs in the nervous system. 

A segment of the left temporal artery removed for biopsy showed that the vessel wall had 
been infiltrated by inflammatory cells. The only other abnormality found by pathological 
investigation was an increase to 50 mg. per cent. in the protein content of the cerebrospinal 
fluid. Air encephalography and left internal carotid arteriogram normal. 


By August 17, 1950, vision in the right eye had failed and the patient was quite blind. 
During the subsequent 6 months he suffered from constant pain in the scalp involving 
particularly the right temporal and left occipital arteries. He also complained of severe 
dyspepsia and malaise. The acute condition then subsided, and in March, 1952, he was 
slowly recovering his general health, but was frequently troubled at night by a severe 
stabbing pain in the right side of the neck. As it was possible to reproduce the pain by 
pressure on the right common carotid artery it is probable that this vessel was now 
involved. The left temporal artery showed some pulsation, probably collateral, but 
there was no pulsation on the right side. 

Although he has well-marked optic atrophy, his visual acuity has improved slightly: 
He can now count fingers with the right eye but sees hand movements only with the left. 


Case 2, married female, aged 63.—Thrombosis of left inferior nasal artery. 


On June 8, 1950, this patient complained of a sudden onset of blurring of vision in the 
left eye. There was mild conjunctival injection on the left side. She had hypertensive 
changes in both retinae, the left disk was blurred, and the left inferior nasal artery 
thrombosed. Visual acuity in the right eyé was 6/12, and in the left counting fingers. 
She had mild hypertensive heart disease with a bloud pressure of 180/95. There was a 
previous history of an embolic cerebral catastrophe when she was aged 57 but the only 
residual sign was a slight left-sided facial weakness. In September, 1950, she began to 
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suffer from severe pains in the head, and when examined on October 5, 1950, the left 
occipital and temporal arteries were inflamed and tender. There was no pulsation in 
the left temporal artery, though the right temporal artery was pulsating well. For the 
next 6 months she complained of many vague symptoms, particularly depression, 
lassitude, and dyspepsia, but by June, 1951, she had regained good health. In March, 
1952, visual acuity was 6/24 in the right eye and 6/60 in the left. 


Case 3, male, aged 65.—Papilloedema and thrombosis of right superior temporal artery. 

On October 18, 1950, this patient had right-sided papilloedema with thrombosis of 
the right superior temporal artery. Visual acuity was 6/36 in both eyes. 

By November 8 the central retinal artery had become completely thrombosed and the 
disk was swollen. Visual acuity in the right eye had deteriorated to counting fingers. 
There was also evidence of generalized vascular disease, and gross peripheral arterio- 
sclerosis with a blood pressure of 210/120. There was some visible inflammation of the 
right temporal artery which was very tender when palpated. On January 11, 1951, he 
complained of feeling very unwell, had a severe headache, and could not bear the slightest 
pressure on the right temporal or left occipital arteries. Routine pathological investiga- 
tions were all normal. A month later, when the generalized symptoms of malaise, 
dyspepsia, and insomnia were worse, a biopsy of the right temporal artery showed several 
arteriosclerotic lesions. The lumen was much reduced in calibre. Sections stained for 
elastic tissue showed that the internal elastic lamina had undergone degenerative changes. 
The membrane was fragmented, the remainder being thickened and hyaline. By March, 
1951, his health had started to improve, he was eating and sleeping well, and there was 
only slight tenderness on the right temporal artery. The right disk had become pale and 
atrophic and the arteries were threadlike. Visual acuity in the right eye less than 6/60. 
There were signs that the cerebral arteries had become involved; he found it difficult to 
concentrate and became ‘“‘ very melancholy”. The slight pain in the right temporal 
artery persisted until June, when he “ turned the corner” and his melancholy became 
“‘a thing of the past”. The right occipital artery then became very tender, particularly 
when he laid his head on the pillow and this persisted for 2 months, but by September, 
1951, all the active arteries had ceased and he was in good health. The vision in the 
right eye, however, has not improved. 


Case 4, male, aged 84.—Bilateral papilloedema. Progress of arteritis influenced by 

* anticoagulants. 

Progressive headache of 10 days’ duration and bilateral papilloedema led to a suspicion 
of cerebral tumour. On December 6, 1950, the vision had started to deteriorate in the left 
eye and on December 15 the vision in the right eye had become affected for the first time. 
On December 16 visual acuity was 6/60 in the right eye and the left eye was blind. Both 
temporal arteries were tortuous, swollen, barely pulsating, and exquisitely tender; the 
skin lying over the arteries was reddened. There were no abnormal physical signs in 
the nervous system. The patient was a gross arteriopath but his blood pressure was 
150/80. As the second eye was becoming involved, he was treated with heparin 10,000 
units intravenously every 8 hours, together with nicotinic acid, 50 mg. three times daily 
for 7 days. Some vision in the right eye was preserved, the visual field on the right 
showing an irregular nasal hemianopia, and the visual acuity being 6/60. The left eye 
was blind. A left temporal artery biopsy showed typical changes of giant-cell arteritis 
with intravascular thrombosis. The arteritis persisted for 6 weeks and then gradually 
subsided. Unfortunately this patient was not examined again ophthalmoscopically as 
he fractured the neck of the femur on March 3, 1951; and died in another hospital a 
month later. It was reported from that hospital, however, that the vision was 
*‘ apparently normal in the right eye, although he was blind in the left”. Though the 
visual acuity was not recorded and there must be some doubt about the apparent recovery, 
some sight must have been preserved. 
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Case 5, unmarried female, aged 77.—Macular haemorrhage. 


On January 8, 1951, this patient had hypertensive changes in her retinae with a large 
haemorrhage below the left macula. There was a diffuse grey elevated area surrounding 
the macula. Visual acuity on the right side was 6/6, whilst on the left there was perception 
of light. Her left temporal artery was exquisitely tender on palpation but the overlying 
skin was not reddened. She gave a history of recent loss of appetite and pain in the 
head, this particularly affecting the left temporal and occipital areas of the scalp. The 
blood pressure was 210/130. A biopsy of the left temporal artery showed thickening 
of the intima and the internal elastic lamina had undergone considerable degenerative 
changes. The membrane was fragmented and the surviving pieces were thickened and 
hyaline. No active cellular area was seen. In April, 1951 both her vision and general 
condition had improved. The haemorrhage was absorbing, and the macula was 
pigmented. The left-sided arteritis had subsided but the right temporal artery was still 
slightly tender to pressure. By October the vision had cleared and except for some 
indigestion she was ‘‘ marvellously better and a new woman”. The left disk was pale, 
there was pigmentation of the macula and the haemorrhage had been absorbed. On 
April 3, 1952, the visual acuity on the right side was 6/12 and with the left eye she could 
count fingers easily. She was feeling very well and was free from headache. She 
occasionally complained of pain in the left side of her neck which suggested involvement 
of her left carotid artery. - 


Case 6, married female, aged 80.—T7hrombosis of central retinal vein. 


On May 3, 1951, this patient reported that she had suddenly lost the vision of her 
right eye a week previously as the result of a thrombosis of the’right central retinal vein. 
She could count fingers with the right eye, and the corrected visual acuity in the left eye 
was 6/18. She had arteriosclerosis, hypertensive heart disease, and auricular fibrillation. 
The blood pressure was approximately 200/110. There were prominent pulsating 
arteries in both temporal fossae which, on the right side particularly, were very tender to 
pressure. She had previously complained of a great deal of pain in the left temporal 
artery and related that she had had pain in‘the back of the head, 2 or 3 weeks before. 
She pointed to the course of both occipital arteries as the site of this pain. On May 31, 
1951, there was still tenderness over both temporal arteries, but the pain was not so 
severe and the patient’s sleep was less disturbed. By June she was quite well and there 
was no tenderness in the arteries, but the visual acuity in the right eye had not improved. 


Case 7, unmarried female, aged 77.—Bilateral cataract. Transient worsening of vision 
due to development of cranial. arteritis. 


On June 4, 1951, this patient complained of a sudden worsening in her vision, which 
had been bad for years, together with giddiness and malaise. Her corrected visual 
acuity in the right eye was counting fingers, and in the left eye 6/36. There were bilateral 
cataracts and the fundi could not be seen. She had severe hypertensive heart disease 
with signs of failure, and generalized arteriosclerosis. Her blood pressure was 220/100. 
The right occipital artery was very tender on palpation, and this severe local pain persisted 
for 4 weeks. On September 10, 1951, the right temporal artery was palpable but not 
pulsating, whilst the left showed sluggish pulsation and was very thickened and tortuous. 
Two months later the arteritis had completely subsided. 

In March, 1952, her right cataract was extracted, and 6 weeks later examination of 
the fundus showed that the retinal vessels were quite normal. There was some fine 
pigmentation at the macula with a few bright areas of exudate. In spite of this, with 
correction, she could see 6/12 and read J 4. Some pain in the scalp recurred at this time 
being particularly severe in the region of the right occipital artery. The area was injected 
with 2 per cent. procaine with immediate local relief. 
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Case 8, male, aged 69.— Paresis of left inferior rectus muscle. 

On June 13, 1951, this patient gave a 4-week history of diplopia which was found to 
be due to weakness of the left inferior rectus muscle. Visual acuity in the right eye 
was 6/9 and in the left eye 6/18. Physical examination showed generalized arteriosclerosis 
with a blood pressure of 180/100. The patient had had some left-sided headache during 
the previous 2 to 3 months but it had not been severe enough for him to seek medica) 
attention. The diplopia recovered within 4 weeks but at about that time the pain in 
the head became much more severe, and both temporal arteries had become prominent 
but not yet tender. In August, 1951, however, both occipital arteries became inflamed 
and he could not bear the slightest pressure on the left temporal artery. A month later 
his general condition had deteriorated. He was suffering from malaise, depression, 
anorexia, and severe pain in the head. The tenderness was especially marked in the 
left occipital artery, and the left temporal artery was thrombosed. Because of the 
severity of the pain in the region of the left occipital artery, he was admitted to hospital 
on November 2 for section of this vessel with the idea of alleviating the pain in his head, 
This operation was successful, and the biopsy showed a non-specific inflammatory change 
in the arterial wall. By January, 1952, his general condition had improved but he still 
had some pain in the left temporal area. There was no recurrence of the ocular symptoms. 


Case 9, married female, aged 73.—Ocular pain. 

This patient gave a long history of visual disorder. She had had corneal ulcers as a 
child, an iridectomy in 1931, and glaucoma in 1934. In August, 1951, she complained 
of severe pain in both eyes. Except for scarring, both eyes were quiet. She was a 
high myope. Visual acuity in the right eye was 6/24, but the left showed no perception 
of light. On August 20, 1951, she had severe hypertensive heart disease and arterio- 
sclerosis, with a blood pressure of 255/130. On September 3, 1951, she had developed 
severe headache and examination showed tenderness localized to both occipital and 
temporal arteries. Her appetitite was very poor and she felt ill. The condition of 
cranial arteritis persisted for 6 weeks but on October 22 the headache and pain in the 
eyes had completely subsided. No abnormal physical signs developed in the eyes. 


Case 10, unmarried female, aged 78.— Diplopia. 

On November 15, 1951, this patient complained of headache and of diplopia due to 
paresis of the left sixth nerve. She had had a right cataract extracted in 1947 and a 
left cataract the following year. Her corrected vision was 6/18 in the right, and 6/60 
in the left. She had mild hypertensive heart disease with generalized arteriosclerosis 
and a blood pressure of 190/110. The pain in the head was localized to both occipital 
and temporal arteries. Recently she had lost weight and had had no appetite. She 
had not been able to sleep in bed as she found it impossible to rest her head on the pillow 
because of the pain in her scalp. For the same reason her hair could not be combed. 
The acute pain persisted for a further 4 weeks, but 2 months later the diplopia had 
improved, and the arteritis in the scalp had subsided. In March, 1952, an acute attack 
of pain in the right side of the neck developed and persisted for a week. This pain, 
which almost certainly originated in the right carotid artery, extended from behind the 
clavicle to the angle of the jaw. There were no further complications, and her corrected 
visual acuity improved to 6/12 in the right eye, and 6/9 in the left. 


Case 11, married female, aged 59.— Unilateral papilloedema. 

On November 6, 1951, this patient complained of blurred vision in the right eye. The 
right pupil was moderately dilated and reacted sluggishly to light and accommodation. 
The right optic disk was swollen but no other abnormality was seen. The visual acuity 
was 6/24 in the right eye and 6/6 in the left. The left disk was normal. Physical 
examination showed a condition of severe hypertensive heart disease with arteriosclerosis, 
and a blood pressure of 210/120. The temporal and occipital arteries on the right side 





OPHTHALMIC MANIFESTATIONS OF TEMPORAL ARTERITIS 621 


were very tender to palpation. On December 10, 1951, the vision had improved slightly 

but the patient still complained of severe headache; she admitted to having felt off-colour 

for several weeks, and to being tired and having no appetite. She had found it extremely 

difficult to lay her head on the pillow because of the pain, particularly on the right side. . 
On February 7, 1952, the right occipital artery was still painful, but elsewhere the arteritis 

had subsided. The visual acuity had improved to 6/18 in the right eye and 6/5 in the 

left, but the right disk showed a severe consecutive optic atrophy. 


Case 12, male, aged 64.—Alexia. 

On November 22, 1951, this patient complained of difficulty in reading. There were 
hypertensive changes in both retinae but no other ophthalmic abnormality was discovered. 
The visual acuity was 6/6 in both eyes. The skin over the left temporal artery was 
exquisitely tender and reddened. The patient had hypertensive heart disease with 
auricular fibrillation. Routine pathological investigations showed no abnormality. A 
week later the condition had improved and he was able to read. This alexia was 
certainly the result of a vascular insult in the left parietal area, due either to an embolism 
from the heart or to a small thrombotic lesion in: association with his cranial arteritis. 
In view of the active inflammation of the left temporal artery, the latter explanation is 
considered the more likely. 


Case 13, married female, aged 75.—Bilateral papilloedema and consecutive optic atrophy. 

On November 12, 1951, this patient gave a history of having become blind in both 
eyes a week previously, following a 17-day illness. She had awakened on the first day 
of the illness with misty vision in both eyes, had stayed in bed for 2 days when the 
condition improved slightly. Between the 3rd and 6th day she had been able to be up 
and about in her home but the vision had gradually deteriorated again in both eyes. 
On the 7th day she awakened to find herself unable to see and the vision has not improved 
since then. The patient had 1.5 dioptres of papilloedema on the right, 2 dioptres on 
the left and haemorrhages at both disk margins. There was advanced arteriosclerosis 
and a blood pressure of 190/100. It had been noted by her daughter during the onset 
of her visual symptoms, that when she had combed her mother’s hair there was extreme 
tenderness over the occipital areas on both sides. The daughter also reported that 6 days 
previously she had noted the right temporal artery to be red and very tender. The two 
occipital arteries were tender and not pulsating, whilst palpation of the right temporal 
artery caused great pain. The headaches persisted for a fortnight and then subsided, 
though the tenderness over the right temporal artery was still present a month later. 
It seems probable that had the underlying condition been recognized in time, the 
progressive course of the illness might have been favourably affected by treatment with 
anticoagulants. 


Case 14, married female, aged 62.—Ocular pain, ptosis, and ophthalmoplegia. 

In October, 1951, this patient developed a severe stabbing pain in her left eye. The 
pain spread from the eye to the face and a tooth was extracted from her upper jaw 
on the left side, as it was thought to be the cause of her pain. She had mild diabetes 
mellitus but otherwise her previous history was negative. At the beginning of November, 
1951, she experienced considerable pain in the left side of the neck and this spread to 
the back of the head. The tenderness became very severe, so that she found it difficult 
to lay her head on her pillow. A week later.she developed diplopia, with left-sided ptosis 
and complete paralysis of the left 3rd nerve. The visual acuity was 6/6 in the right eye, 
and 6/9 in the left. The blood Wassermann reaction and Kahn test were negative. 
On December 13, 1951, the left temporal and occipital arteries were acutely tender but 
the patient felt that her condition was improving rapidly. Except for absent ankle jerks 
there were no abnormal physical signs in her nervous system. The condition of diabetes 
was well-controlled, and the blood pressure was 130/88. There was no evidence of 
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generalized arteriopathy. By January 10, 1952, the arteritis had subsided and the visual 
symptoms had cleared up. 


Case 15, male, aged 64.—Thrombosis of left superior temporal artery. 

On January 16, 1952, this patient gave a 24-hr history of blurring of vision in the left 
eye after stooping. On examination no abnormality was seen in his fundi. The 
corrected visual acuity, was 6/5 in the right eye and 6/9 in the left. While the fields were 
being recorded the patient frequently complained of blurring in the left lower temporal 
field but there was no definite contraction to be charted. He was thought to be suffering 
from transient narrowing of the left superior temporal artery of the retina. On 
February 7, 1952, the visual acuity in the left eye had improved to 6/6. During the 
previous few days he had developed a pain in the scalp, due to active arteritis of the left 
temporal artery, which was distended and pulsating, and also of the right occipital artery 
in which the pulsation could not be felt. The blood pressure was 130/70 and there 
were no abnormal physical signs elsewhere. The patient felt well and none of the usual 
accompanying symptoms of cranial arteritis had yet occurred. On March 3, 1952, 
the visual condition had not deteriorated but the headache persisted, the patient did 
not feel well and was suffering from dyspepsia. 


Discussion 


The aetiology of temporal arteritis is as yet not known, though it is 
generally considered that the disease is infective, the nature of the 
inflammation, the general systemic disturbance, and the self-limiting course 
of the illness all being in favour of an acute or sub-acute infective process. As 
the condition does not affect patients under 55 years of age, the blood 
vessels of the older age groups would appear to be more susceptible to the 
infection than those of younger subjects. 

Pathologists are undecided whether to classify temporal arteritis as a 
separate disease, or to group it with polyarteritis nodosa, eosinophilic 
arteritis, thrombo-angiitis obliterans, and the collagen diseases. Since the 
cause of these various diseases is still not understood it does not seem possible 
to clarify the relationship between them, although there is some overlap in 
the histopathological appearances. It certainly appears, on clinical grounds, 
that temporal arteritis is a disease sui generis, and that Cooke and others 
(1946), Crosby and Wadsworth (1948), Harrison (1948), Cardell and Hanley 
(1951), and Cloake (1951) are correct in differentiating it from other diseases 
of the blood vessels. From the clinical viewpoint, particularly as it affects 
the ophthalmologist, the differential pathological diagnosis is not, at present, 
of great importance, since no specific treatment exists for any one of these 
various illnesses. 

The various eye symptoms and signs in temporal arteritis are brought 
about by the disease process affecting the arterial supply of the optic and 
oculomotor nerves, and the retina, and sometimes causing complete 
thrombosis within the affected vessel. In the less severe cases the blood 
supply may be cut down by temporary swelling of the vessel wall and, as the 
inflammation subsides, function is restored provided that the degree of 
ischaemia: has not been too great. This variation has been noted in the 
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present series of cases, the worst results occurring when the optic nerves or 
retina were involved. In nine of such cases, five did not improve at all, three 
showed some minimal improvement, and only one made a moderate recovery. 
All the three cases in which the oculomotor nerves were involved recovered 
within a period of 8 weeks. Attention is drawn to a catastrophic group in 
which both retinal arteries are affected and total blindness invariably ensues. 
Although visual symptoms may be the first warning that the patient has 
temporal arteritis, the course in this fulminant group is generally spread over 
several days, during which time anticoagulant treatment may influence the 
intravascular thrombosis so that some degree of sight may be preserved. 
Three fulminant cases in which the course of the visual loss was spread 
over several days were seen in the present series (Cases 1, 4, 13), and 
descriptions of similar cases appear in the literature, though in one case 
reported by Robertson (1947) vision in both eyes was lost within 2 hours. 
Cloake and others (1946) encountered one such case and were able to make a 
detailed study of the histopathology post mortem. The patient was a woman 
aged 73 who, in the 10th month of her illness, suddenly lost the sight of her 
right eye. Four days later the left eye was affected and within 24 hours she 
was totally blind. One month later the optic disks were pale and atrophic. 
She died 14 months after the beginning of the illness, and autopsy showed 
the widespread nature of the condition. The optic nerves showed marked 
softening; both retinal arteries were equally affected, the lumen in each 
being obliterated by cellular fibrous tissue obviously formed during the 
organization of a thrombus; the adventitia and media were infiltrated by 
lymphocytes and plasma cells, the internal elastic lamina was fragmented and 
calcified, and a few giant cells were engaged in phagocytosis of these calcified 
fragments. The changes could be traced forward into the branches of each 
artery. Similar pathological changes in a similar case are described by 
Cardell and Hanley (1951). 


Treatment 


No specific treatment yet exists for temporal arteritis, but palliative 
measures modify many of the more severe symptoms. It is of the greatest 
importance that patients should be reassured. The agonizing and prolonged 
pain together with the general symptoms causes them, not unreasonably, to 
adopt a hopeless outlook, and they must be told that the illness is a self- 
limiting one and that when the inflammation has subsided they will regain 
good health. This reassurance, which should be reinforced with regular 
sedation, plays the most important role in management of the condition. The 
antibiotics will not modify the disease, though one case with a positive blood 
culture which responded to aureomycin was reported by Boquien and others 
(1951). The sulphonamides are contraindicated. Aspirin is the drug of 
choice for the general relief of the severe pain, and excision of about an 
inch of an acutely inflamed scalp artery will immediately relieve the local 
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pain, or the peri-arterial injection of 2 per cent. procaine (Roberts and 
Askey, 1948; Keen, 1950) will give temporary relief. The condition of the 
blood must be observed throughout the illness, because patients frequently 
develop a profound anaemia and on occasion even have to be transfused. 

Patients with superadded ophthalmic symptoms may be treated on the 
same general lines but all concerned in the case and particularly the patient, 
who is always depressed and retarded, must be warned of the significance of 
the slightest worsening of vision.. Should this occur, and should it be thought 
that fulminant eye changes are imminent, the patient must be admitted to 
hospital as an emergency case, and treatment with anticoagulants must be 
started immediately. The anticoagulants at present available are neither 
easy to control nor free from danger, but heparin appears to be the drug of 
choice in ophthalmic conditions because it acts rapidly and undesirable side- 
effects are less frequent. Duff, Falls, and Linman (1951), who analysed the 
results of dicoumarol and heparin therapy in the management of occlusive 
vascular disease of the retina, concluded that eyes with venous occlusion do 
slightly better than those not so treated. No significant advantage was 
obtained from prolonged therapy and they recommended intensive short- 
term treatment with heparin. No reports are yet available on the effects of 
the new anticoagulants “‘Paritol” and ‘“Tromexan” in ophthalmic work, nor of 
the value of anticoagulants in temporal arteritis. Heparin proved efficacious in 
our single partially successful case, a dose of 10,000 units being given intra- 
venously 8-hriy for a week. There must be careful supervision of the 
clotting times and prothrombin. levels. Should any spontaneous bleeding 
occur, protamine is an antidote for heparin. Either nicotinic acid, 
50-300 mg. thrice daily, or priscol, one or two tablets thrice daily, should be 
given for their vaso-dilatory effects. | Massage of the globes together with 
inhalations of amyl nitrite relieved the prodromal visual symptoms on three 
occasions in the fulminant case of temporal arteritis reported by Cardell 
and Hanley (1951), and this type of local treatment should certainly be tried. 

Preliminary unpublished reports claim that dramatic changes are produced 
by the use of cortisone in temporal arteritis, but further work must be 
carried out before it can be recommended for use when the ophthalmic 
vessels are affected. It may prove to be of great value as a short-term 
measure while the retinal vessels are involved in the fulminant group. If the 
patient can be got through the acute phase of visual involvement successfully, 
the vision in the fulminant cases is not likely to be affected at a later date 
even though the generalized arteritis may continue for many months. 


Summary 


(1) Temporal arteritis is not a rare disease. 
(2) It is a self-limiting disease during which vision is frequently affected. 


(3) It may present with ophthalmic symptoms. Reports are given of 
fifteen patients who sought medical aid on account of disturbance of vision. 
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(4) The various ophthalmic manifestations of the conditions are described. 
(5) A fulminant group of cases in which vision was rapidly lost is discussed, 
and methods of treating this group:are suggested. 


I am indebted to all the members of the Staff of the Western Ophthalmic Hospital for permission 
to publish these cases, and especially to the following surgeons who referred cases to me: 
Mr. A. Rugg Gunn (Case 3), Mr. T. Collyer Summers (Cases 8, 14, and 15), Mrs. Philippa Martin 
(Cases 5, 7, 9, and 11), Mr. G. J. O. Bridgeman (Cases 2 and 6), Mr. R. McIver Paton (Cases 1, 12, 
and 13), and Mr. A. G. Cross (Cases 4 and 10). 
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INHERITED RETINAL DETACHMENT* 
BY 
JACK LEVY 


Ophthalmic Institution, Glasgow 


THE majority of familial cases of retinal detachment have occurred in myopes, 
and appear to show autosomal recessive or dominant inheritance. The 
literature has been extensively reviewed by Richner (1936) and Rieger (1941). 
Two pedigrees consistent with X-chromosomal inheritance and not associated 
with myopia are here presented, and similar cases are discussed. 


Pedigree I 


In the first pedigree (Fig. 1) all seven cases occurred in males, and trans- 
mission was through unaffected females. Most of the family live in two 
neighbouring villages in Ayrshire, where the chief occupations are 
agriculture and mining. 


Affected Members 

Case 1 (II, 5), James W., aged 72, is bed-ridden with cardiac disease, and does not 
give a reliable history. Two years ago his Wassermann reaction was negative. 

Right eye divergent, no perception of light, no red reflex, presumably because of a 
total detachment of the retina. Immature amber cataract, no signs of iritis. 

Left eye immature central cataract, good projection of light. Fundus visible, with 
exception of macular area, with pupil dilated. Below there is a dark-grey, snail-shaped 
membrane projecting into the vitreous, with its tail attached to the retina. Temporal 
to it are white dendritic lines in the retina. The more temporal group are very white 
and have sharply defined edges, exactly like those in Case 2. The more nasal group, 
which have a yellowish tint and branch less, may be an earlier stage. There are two 
round central vitreous opacities. 

Case 2 (III, 25), John He., aged 41, known to have defective vision before the age of 
1 year, sight has changed little for as long as he remembers, attended school for the 
blind at age 12, has occasional fine nystagmus. 

Right eye divergent, as can be seen in a snapshot taken 30 years ago, with limited 
adduction. Abduction of the left eye slightly limited. Visual acuity in both eyes 3/60, 
c. + 5.0 D.S. Pupils dilate poorly and both lenses have a small posterior polar opacity. 
Disks are partly atrophic and vessels narrow, especially in right eye. Macular area in 
each eye occupied by a slightly raised, white-speckled plaque, with a few bright cholesterol 
crystals and small clumps of pigment. In the right macula there is a small crater; its 
base is formed of a spongy red tissue, and from its upper border a white strand passes 
downwards, on the surface of the retina. An area of retina, temporal to the macula 
and extending to the periphery along a branch of the superior temporal artery, is 
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Fic. 1.—Pedigree I. 
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* shallowly detached. In the supero-temporal 


region in each eye there is a cystic detachment, 
with a sharply defined curving edge and a very 
tenuous transparent inner layer. There are cor- 
responding defects in the visual fields. There are 
numerous white dots and dendritic lines in groups, 
especially below and temporally. Where the 
retina is detached they lie in the deeper layer. 
The right fundus is illustrated in Fig. 2. The 
patient has eccentric recognition of colours. 
There is not an absolute central scotoma. 





Fic. 2.—Right fundus of Case 2, Pedigree I. 


Case 3 (IV, 28), Robert N., aged 22, was down- 
graded in army because of poor eyesight. 

Visual Acuity: Right eye c. +1.0 D.S. +1.5 
D.C. axis 180° = 6/24. 

Left eye c. +0.75 D.S. +0.75 D.C. axis 180° 
= 6/12 less one letter. 

Both maculae show a circumscribed mottled 
area, with indistinct white dots on a red back- 
ground, over about one disk diameter. 


Case 4 (IV, 32), Henry M., aged 20, at present 
serving in B.A.O.R., was examined when on 
leave. He is emmetropic, and the visual acuity 
in each eye is 6/5. Both fundi show pseudo- 
neuritis; ‘there is marked glial sheathing of the 
vessels on the disks, which appear blurred and 
swollen. The veins are full and tortuous. There 
is a little fine white and red mottling of both 
maculae. A small cystic detachment can be seen 
in the extreme lower temporal periphery of the 
right eye, with a corresponding defect in the 
visual field. He reads the Ishihara colour plates 
normally. 
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Case 5 (IV, 45), Robert Ho., aged 10, propositus, known by his mother to have poor 
vision for over 4 years, has a right convergent strabismus, with poor abduction, especially 
of the right eye, which has nystagmoid movements on abduction. 

Visual acuity: Right eye c. +1.0 D.S. +1.0 D.C. axis 90° = 6/60. 

Left eye c. +0.25 D.S. —1.75 D.C. axis 180° = 6/18 full, one letter of 6/12. 

The right fundus shows a detachment of most of the lower half of the retina (Fig. 3). 
At 8 o’clock and 5 o’clock what may be holes are crossed by retinal vessels (the second 
hole is not so definite as it appears in the Figure). A thin transparent veil is present in 
the temporal part of the vitreous. Like the other vitreous veils in this family, I have 
not seen it undulate with slight movements of the eye. To appreciate it, one must first 
focus with a +6 D. lens on its inner edge which curves upwards and nasally to fade 
above. No temporal edge can be seen. The macula is raised, with a fine white mottling. 
The individual spots are blurred, with indefinite edges. The detachment was operated 
on, a diathermy barrage being applied from 5 to 8 o’clock without effect. 

The left macula is similar to the right, although the appearance is slightly less marked. 
Radiating reflexes are seen around it, especially through the undilated pupil. Infero- 
temporally there is a vitreous veil, whose edges can be followed all round, and indistinct 
white markings in the extreme periphery (Fig. 4). 





Fic. 3.—Right fundus of Case 5, Pedigree I. Fic. 4.—Left fundus of Case 5, Pedigree I. 


Both fields show a supero-nasal constriction, and the right also shows a temporal 
constriction. The defect in the right field corresponds to the detachment but not to 
the vitreous veil, while that in the left roughly corresponds to the veil. There is, in both 
eyes, a relative central scotoma for red and green, extending for 5° from the fixation 
point for the 5/1000 object, and 1° for the 10/1000. He reads the Ishihara colour plates 


normally. 


Case 6 (V, 10), Robert E., aged 9, noted to have poor vision at the school clinic 2 years 
ago. I have been able to examine both this patient and Case 7 in their home only, and 
am indebted to Dr. Inglis of Kilmarnock for information on their visual acuity and 
refraction. In January, 1951, the visual acuity in the right eye was c. +0.5 DS. 
+1.0 D.C. axis 105° = 6/18, and in the left eye c. +1.5 D.S. +1.0 D.C. axis 75° = 6/24. 

Both maculae are raised, with a fine white mottling and a red central spot. There 
is a triangular vitreous veil below in the right eye, and white markings round the periphery 


of both eyes. 
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Case 7 (V, 11), Peter E., aged 8, has had a left convergent strabismus since infancy. 

Visual Acuity: Right eye c. +2.0 D,S. +1.0 D.C. axis 90° = 6/18. 

Left eye c. +1.5 D.S. +0.5 D.C. axis 75° = 6/36. 

The maculae of both eyes are raised and show a fine red and white mottling. In 
addition there is a detachment of about two-thirds of the lower half of the right retina. 
This seems to be overlaid by a fine sheet, resembling a vitreous veil, deficient at one part 
where a sharp, highly curved edge can be seen. Supero-temporally an infolded trumpet- 
shaped vitreous veil is present. 


Other Ocular Abnormalities in the Family 


V, 19, male infant, aged 20 months. He was seen while on a visit with his mother from 
London, and examination under a general anaesthetic could not be arranged then. As 
far as could be seen, the macular reflexes were abnormal and of a greyish colour. 
I hope to be able to examine him again soon. 

Il, 6, female, aged 69, has colloid-like bodies at both maculae. 

III, 23, male, aged 46, eldest son of II, 6, and the brother of Case 2, has less well-marked 
colloid bodies at the left macula. His right eye has a largely absorbed traumatic 
cataract due to a penetrating injury, a red reflex through it but no fundus details can 
be observed. = 

Ill, 10, female, aged 50, has finely pigmented granular maculae, not resembling those 
previously described, and normal vision. 

III, 20, female, aged 39, mother of Case 5, has haemorrhages and exudates, much 
more marked in the right eye, and resembling an arterio-sclerotic retinopathy. Her 
vision is good and her fields full. Her blood pressure is normal, and her subcutaneous 
arteries not palpably hardened. Her blood picture is normal, her Wassermann and 
Kahn reactions are negative, and other clinical examinations show no abnormality 
other than moderate obesity. 


Non-affected Members 


Convergent strabismus or the history of one in childhood appears in IV 
1, and in IV, 24 and her husband, and also in their children V, 13 and 14. 
One eye of IV, 11 is myopic; this being the only myopic eye noted in the family. 


Pedigree II 


The members of the second family, whose pedigree is illustrated in Fig. 5, 
live in Glasgow. Here the evidence for X-chromosomal inheritance is 
much less strong than in the first family. 


Affected Members 


Case 1 (II, 1), Thomas He., aged 51, did some boxing in his youth, and remembers a 
particular blow in 1926 on the right eye, 
which had always been convergent, and in 
which the vision then became misty. In I 
1930 a cataract was removed from it at 
another hospital and a detached retina 
found. : 

At present the right. eye is convergent 
and has no perception of light. The 
cornea is partly opaque, perhaps due to 
old cyclitis, The iris has a_ surgical Fic. 5.—Pedigree II. 
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coloboma above and the pupil is occupied by a dark grey mass. No red reflex is obtained. 

In the left eye the visual acuity is c. + 4.0 D.S. +0.5 D.C. axis 105° = 6/5 part. There 
are pigmentary changes at the macula and in the periphery below. The visual field is 
full. The patient reads the Ishihara plates normally. 

Case 2 (II, 5), Francis He., aged 39, propositus, had poor vision in the left eye since 
childhood. He also did some boxing but does not recall a blow on the left eye. He 
attended hospital in 1947, and diathermy was unsuccessfully applied for a detachment 
of the lower part of the left retina, with an infero-temporal anterior dialysis. It was 
noted then that the right vision could not be improved beyond 6/12. 

Visual Acuity: Right eye c. +0.75 D.S. = 6/12. 

Left eye c. +0.75 D.S. = 6/36. ene é 

The pupils dilate poorly, especially the left. There is no sign of previous irido-cyclitis. 
No fovea) reflex can be seen in the right macula. The rest of the fundus is normal and 
the visual field full. ; 

There are pigmentary changes at the left macula. The lower half of the retina is 
detached, and appears white and opaque. Diathermy scars can be seen infero- 
temporally, but no hole. There is a field defect corresponding to the detachment. 
Colour vision tested on the Ishihara plates is norma). 

Case 3 (Ill, 16), David Ha., aged 17. He is unaware of any defect. 

Visual Acuity: Both eyes c. +2.5 D.S. +0.5 D.C. axis 105° = 6/6. 

There is a detachment in the lower temporal quadrant of the right eye, extending 
about half-way to the disk, with a white demarcating zone round part of it (Fig. 6). 
There is a large anterior dialysis, extending from 6 to 9 o’clock. The macula has a 
water-silk reflex and is slightly granular. 
Glia extends over the disk margins. The 
left macula is normal. There is a smalt 
disinsertion in the left eye from 4.30 to 5 
o’clock, with no detachment: There is an 
upper nasal defect in the right field; the 
left field shows a slight flattening of the 
upper nasal periphery. 


Other Members 


Several of III, 16’s nine brothers and 
sisters have convergent squints and are 


hypermetropic. No myopic eyes were 
found in the family. 








Discussion 
Pedigree I.—The outstanding features 


of the affected members of the first 
family are the macular lesion, cystic 
detachment of the retina, vitreous veils, and dendritic white lines. The 
majority are hypermetropic, but Case 4 is emmetropic, and Case 5 has 
mixed astigmatism, mainly myopic, in one eye. Two have convergent and 
two divergent strabismus. 
The following more or less similar cases appear in the literature: 

- Thomson (1932) described four brothers, first seen in a school clinic in 1920, 


all with a bilateral macular lesion, and one with bilateral retinal detachment. All 
were slightly hypermetropic, and in none was the corrected vision better than 


Fic. 6.—Right fundus of Case 3, Pedigree II. 
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6/12 partly. The vision appeared to deteriorate over the period of observation. 
White spots and figures were also present in the fundi. Relative central colour 
scotomata were found, similar to those in Case 5. The Wassermann reaction, 
tested in two, was negative. The description and illustration of the maculae 
correspond closely to my Cases 5, 6, and 7. Four sisters and the parents were 
reported normal. 

Anderson (1932), discussing anterior dialysis, described (p. 705) and illustrated 
what resembles a band-shaped vitreous veil associated with such a tear, in a 
young man whose other cye had a complete detachment. 

Mann and Macrae (1938) first recognized vitreous veils in two brothers and a 
third unrelated young man; their ages ranged from 17 to 21, and all were hyper- 
metropic. One eye in each of the brothers had a retinal detachment. Branches 


of retinal vessels extended on to the veils, and whitish markings were present in 


the periphery. Though the corrected vision varied from 6/12 partly to counting 


fingers, no macular lesion was described or illustrated, and the poor central vision 
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was ascribed to retinal amblyopia. No field defects corresponding to the veils 
were present. 


Cibis (1940) described bilateral retinal detachment in male hypermetropic 
uniovular twins aged 13. All four detachments lay in the infero-temporal 
quadrant, and were strikingly alike. They were associated with optic atrophy 
and cystic macular degeneration. 

Juler (1947) described three unrelated boys, aged from 54 to 8 at their first visit 
and observed for from 4 to 8 years. All had bilateral inferior detachment 
with corresponding visual field defects and poor central vision, the best being 
6/9 partly. Macular lesions were described in two cases. In one the macula 
showed a shallow detachment and slight fibrosis in the one eye and thin scarring 
in the other, and in the other the macula showed a slight granularity. The 
detachments were cystic, the thin inner layer showing holes crossed by retinal 
vessels, some of which appeared to have sunk back to the level of the non-detached 
portion. The right eye of the second case was remarkably similar to that of my 
Case 5. The refraction varied from slight myopia to slight hypermetropia, and 
t one had a convergent strabismus. The periphery of the fundi were tessellated 
and mottled. The detachments appeared to be stationary or slightly progressive. 
6 Two had vitreous haemorrhages which cleared. All were normal physically and 
mentally, and tests for syphilis were negative. 

In the discussion which followed Juler’s paper Miss Mann stated that since 
1939 she had seen two more such cases: in a boy aged 10 and in his uncle aged 44. 
s The latter believed his visual acuity and fields had not altered since childhood. 
st Trevor-Roper (1950) described a man aged 28, known to have had poor vision 
Cc for 12 years, as having “a sheet of retina with fine tortuous blood vessels in front 
ie ‘of the normal retina in the lower quadrant of the left eye” (illustrated). A 
S curving peripheral “ bite” was absent from the inner sheet. He remarked that 
d it would have resembled a shallow detachment had it not been for the presence 
of subjacent retinal vessels. There was a corresponding constriction of the visual 
field. Though the eyes appeared otherwise normal, the vision in each was only 
6/24 after correction of moderate hypermetropic astigmatism. This seems to me 
D,. to be a case of splitting of the retina, the cleavage being such as to separate the 
It infero-temporal retinal artery and vein. The small scattered foci of intense 
im choroidal sclerosis noted may resemble the white lines in my cases. 
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Pedigree II.—The cases in the second family do not differ from the usual 
detachment with disinsertion, which shows many points of difference from 


detachment in general. 


Most of the cases (63 to 70 per cent.) recorded in the literature occur in males, the 
maximum incidence being between 20 and 30 years (with a similar age curve for 
cases apparently due to trauma), they have a marked predilection for the infero- 
temporal quadrant, are often associated with cysts (23 per cent.), are often bilateral 
and symmetrical (14 per.cent.), have a range of refraction similar to the general 
population, and may remain stationary and unnoticed for years (Gonin, 1930: 
Anderson, 1932; Shapland, 1932, 1933, 1949; vom Hofe, 1934; Arruga, 1951; 
Leffertstra, 1950). Corresponding figures for detachments in general are 60 to 
65 per cent. in males, maximum age incidence 20 years older, predilection for the 
upper quadrants, often bilateral but not symmetrical, and 70 per cent. in myopes 
(Arruga, 1933; Gonin, 1934; de R6tth, 1939; Shipman, 1950). 

Retinoschisis, a splitting of the retina in a disinsertion, was first described by 
Bartels (1933) who found it in two patients, both moderate myopes, one being 
male and one female. Each had a disinsertion above in one eye, with a thin 
grey membrane remaining on the choroid in the tear. In the male, retinal vessels 
crossed the margin of the tear on to the membrane. The choroid could be clearly 
seen through small oval holes in the membrane. Bartels ascribes this appearance 
to a.splitting of the inner layers of the retina. 

Leffertstra (1950), discussing 200 cases of disinsertion at the ora serrata operated 
on by Professor Weve, found retinoschisis noted in seven. 

A few familial occurrences of disinsertion have been recorded. Schmelzer 
(1936) described two brothers with almost identical bilateral symmetrical detach- 
ments and disinsertions, who had had poor vision for several years, were practically 
emmetropic, and both had poor central vision. One eye of the younger brother 
was successfully operated on with some improvement in visual acuity. The 
Wassermann reactions and other general examinations were negative. The parents 
and four siblings were reported normal. 

Leffertstra (1950) noted familial occurrence four times: twice in a brother and 
sister, once in a mother and daughter, and once in a father and son. The 
refraction of these cases is not given. 

Sorsby and others (1951) found eight cases of detachment with disinsertion or 
choroidal sclerosis in three generations of a family, the pedigree being strongly 
suggestive of X-chromosomal inheritance. Their ages ranged from 13 to 66, and 
all except the youngest case had poor central vision, though in a few the maculae 
were apparently normal. Three of the older members aged over 50 had central 
or total choroidal sclerosis and no detachment, and the authors considered this 
the later stage to which the condition slowly progresses. Not one was myopic. 
The illustration of the left fundus of their Case 2 (Sorsby and others, 1951, 
Fig. 4) shows white dendritic lines like those in Cases 1 and 2 of my Pedigree I 
(see Fig. 2). They lie near the edge of a disinsertion, in the non-detached layer. 
The authors suggested a relationship with the cases of Mann and Macrae (1938) 
and Juler (1947), but investigation of the family of two of Juler’s cases did not 
enable them either to prove or to disprove this idea. 

The course in these cases is not exceptional in retinal detachment with dis- 
insertion, for Leffertstra (1950) found that spontaneous reattachment sometimes 
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occurred in very long-standing cases, with atrophy of the retina and a picture 
resembling secondary retinitis pigmentosa. 

A relationship with pseudoglioma (congenital retinal detachment), falciform 
folds of the retina, and retinal cysts is also suggested by Sorsby and others. 
As examples of the first condition they adduce families described by Clarke (1898), 
Pagenstecher (1913), Heine (1925), Wilson, R. (1936), Wilson, W. M. G. (1949), 
and Pajtas (1950), which appeared to show X-chromosomal inheritance. 

To these families I would add one described by Arruga (1950), who saw in 
a boy aged 2 months a unilateral retinal detachment which in a few months became 
bilateral and total. General examination of the infant and his parents was 
negative, and syphilis was absent. In the three preceding generations seven males 
had similarly become blind, apparently with X-chromosomal inheritance. 

Congenital falciform folds are usually considered to show autosomal recessive 
inheritance (Mann, 1935; Weve, 1938; Theodore and Ziporkes, 1940), and 
their relationship to those cases appears less likely. 

Retinal cysts are most frequent in non-myopic males between 20 and 40, usually 
in the lower temporal quadrant (Neame, 1920; Ridley, 1936). Pathological 
studies by Neame (1920), Kapuscinski (1929), Custodis (1936), and Kornzweig 
(1940) all show that these cysts are due to a splitting in the outer molecular layer, 
and in some the internal limiting membrane is detached. 

Weve (1936) believed retinal cysts to be responsible for 50 per cent. of his cases 
of detachment. Duke-Ejder (1949) showed beyond doubt that a retinal cyst may 
become an anterior dialysis by observation of such a sequence in a man aged 44 
while at rest in hospital prior to diathermy of the cyst. 

In a doubtful category must be placed a family described by Hamilton (1946); ~ 
two daughters and one son of a normal woman, and four sons of her normal 
sister, developed cystic detachment and cataract, with a probable infective element. 
One of the affected girls had congenital cystic disease of the lungs. There was 
no evidence of syphilis. 

X-chromosomal inheritance of a macular lesion has, I believe, been only once 
previously described (Halbertsma, 1928). There was a pigmentary degeneration 
of the macula and neighbouring regions, associated with colour blindness. 

X-chromosomal inheritance of retinal detachment, if shown to be 
sufficiently frequent, would account, at least partly, for the hitherto 
unexplained excess of male cases, especially with disinsertion. 


Pathogenesis 


In the absence of pathological studies it is impossible to decide on the 
significance of certain unusual features, in Pedigree I especially. The 
macular defect, the most constant feature, has been very little described in 
the literature, although unexplained poor central vision is present in many 
of the cases discussed. In the younger patients (Cases 5, 6, and 7) the 
macula appears oedematous, with small white spots, possibly cystic in 
nature. In the older patients (Cases 3 and 4), the macula is flat, and may be 
interpreted as due to subsequent scarring. In Case 2, much more severely 
whicted from birth than the others, the whole macular area is thickened and 
affete, with a spongy red tissue underlying it. 
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Poor central vision, commonly associated with detachment and often 
remaining after surgical cure, is usually attributed to cystic degeneration of 
the macula (Reese, 1937). In disinsertion, unlike other detachments, it 
tends after surgical cure to worsen rather than to improve with time. It may 
be that it is sometimes due to an inborn retinal defect, which is also responsible 
for the detachment. 

The cystic detachment in Cases 2, 4, 5, and 7 (Pedigree I) may be due to a 
splitting of the inner layers of the retina, perhaps, as in retinal cysts, in the 
outer plexiform layer, but possibly sometimes in a more internal layer (for 
example, the nerve fibre layer) separating the retinal vessels into two planes, 
as has apparently occurred in a case reported by Trevor-Roper (1950). Part 
of such a thin detached membrane may be separated off altogether and, 
being displaced forwards, appears as a vitreous veil, perhaps still connected 
to the rest of the inner layer by retinal vessels, the strongest and most 
resistent element in the retina (Arruga, 1933). Alternatively, as in Juler’s 
cases, the vessels may remain across the holes thus left. Gonin (1934), 
describing pathological specimens, mentions such a splitting of the retina as 
forming the actual holes in detachments. On the other hand, as suggested 
by Mann and Macrae (1938), the veils may be formed by a vitreous condensa- 
tion into which extensions of retinal vessels have grown, or may be related to 
the membrana vasculosa retinae of some animals. 

Curious white dendritic lines, with a superficial resemblance to sclerosed 
choroidal vessels, are present in two of my cases and in one of Sorsby’s, 
forming an important link between these two pedigrees. Salzmann (1912, 
Plate V, Fig. 5) depicts a surface view of the border portion of a retina with 
cystic degeneration, the cysts having for the most part coalesced into den- 
dritic lines which in shape and size (allowing for the magnification) closely 
resemble these here described. The white colour may be due to exudate or 
to thickening of the walls, making the previously transparent cysts visible. 


Prognosis and Treatment 


One case in each of my two pedigrees was operated on, but without cure 
of the detachment. Schmelzer (1936) improved one case by operation. 
Disinsertions are usually regarded as favourable to operation (Weve, 1939). 
In the discussion of Juler’s cases (1947) the consensus of opinion was against 
operation. 

My cases, and the similar ones described, are stationary or very slowly 
progressive, but one eye (Case 1, Pedigree I) has probably gone on to total 
detachment. Most of the lesions which begin in very early life appear to 
become rapidly total (pseudogliomata). 

Even if surgical cure of the detachment could be accomplished, it would 
presumably not improve. central vision. Case 4, Pedigree I, and Case 3, 
Pedigree II, present a special problem, the patients having normal central 
vision and not being aware of any ocular abnormality. Should prophylactic 
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sealing off of the cyst in the former, and of the bilateral disinsertions in 
the latter, be attempted ? 


Summary 


Two pedigrees are presented of families showing retinal detachment, 
consistent with X-chromosomal inheritance. 

In one a macular sistas ac vitreous veils, and white dendritic lines 
were also present. 

The literature of similar ceses is reviewed and their relationship discussed. 
It is notable that poor central vision is present in most, although no clinically — 
visible macular abnormality may be present. The cases in each family 
remain true to type, i.e., pseudoglioma, cystic detachment with vitreous veils, 
or detachment with disinsertion, although the severity varies. 

An attempt is made to explain some of the unusual features. It is 
suggested that an inherited macular defect associated with a tendency to 
retinal detachment is sometimes responsible for the poor central vision 
associated with detachment and following its surgical cure, and that 
X-chromosomal inheritance might partly explain the preponderance of 
male cases of detachment. 


I am indebted to Dr. Janet F. Steel for permission to use her cases, and to the Glasgow Royal 
Infirmary Research Fund for defraying the expense of the illustrations. 
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he THE EYE OF THE MOLE* 
BY 
THOMSON HENDERSON 
. Nottingham 


THE Mole is commonly supposed not to possess any eyes. The persistence 
of this erroneous idea is not surprising, as the globe is only 1 mm. in diameter, 
and when the animal is skinned, the eyes adhere and come away with the 
pelt, leaving the sockets empty. 








FiGurE.—Section through right eye of the mole. x 80. 


After numerous attempts I have been successful in obtaining the 
accompanying section, which goes through the pupil and optic nerve. 
The eye shows the features of arrested development in an embryonic stage. 











* Received for publication June 12, 1952. 
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MECHANISM RESPONSIBLE FOR CHANGES IN THE 
PUPIL UNACCOMPANIED BY DISTURBANCES 
OF EXTRA-OCULAR MUSCLE FUNCTION* 


BY 
SYDNEY SUNDERLAND 


Department of Anatomy and Histology, University of Melbourne, Australia 


Tuat the state of the pupils provides an important clue to lesions developing 
at the base of the brain has been known for a very long time. There has, 
however, been little attempt to explain why in some basal lesions pupillary 
signs precede or develop in the absence of those attributable to paresis or 
paralysis of the extra-ocular muscles. The object of this paper is to describe 
one mechanism which may be responsible for the appearance of pupillary 
signs unaccompanied by impairment of extra-ocular muscle function. 


Normal Anatomy.—After emerging from the medial aspect of the cerebral 
peduncle, the oculomotor nerve passes forwards and laterally to skirt the lateral 
margin of the posterior clinoid process. The nerve then passes on to, and courses 
along, the roof of the cavernous sinus for a short distance before entering the 
lateral wall of that structure. Between the brain stem and the posterior clinoid 
process the nerve is crossing the interval bounded by the margin of the tentorial 
notch laterally, the dorsum sellae anteriorly, and the brain stem posteriorly. This 
interval will be called the tentorial gap. 

As it crosses the tentorial gap, the oculomotor nerve has certain important 
vascular and cerebral relations (Figs 1, 2, 3, and 4). Superior relations are the 
posterior communicating and posterior cerebral arteries; the latter turns over the 
nerve on its way laterally while the former is aligned superiorly. The superior 
cerebellar artery runs beneath the nerve as it travels laterally to pass beneath the 
tentorium. A portion of the uncal region of the temporal lobe normally extends 
inwards over the margin of the tentorium and slightly into the tentorial gap; in 
so doing it becomes closely related, supero-laterally, to the third nerve. It should 
be emphasized that this portion of the temporal lobe is, in the majority of cases, a 
normal content of the tentorial gap and a customary superior relation of the 
third nerve. 

An earlier investigation has shown that the pupillo-constrictor fibres are 
concentrated over the superior arc of the nerve from the cavernous sinus to the 
mid-brain (Sunderland and Hughes, 1946). Thus two vessels, the posterior 
cerebral and the posterior communicating, and a portion of the temporal lobe are 
intimately ‘elated to that aspect of the third nerve in which the pupillo-constrictor 
fibres are concentrated. 





* Received for publication July 7, 1952. 
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DISTURBANCES OF EXTRA-OCULAR MUSCLE FUNCTION 





Fic. 1.—Region about pituitary fossa, cavernous sinus, and tentorial notch viewed 
from above, showing the manner in which the third nerve is related to the posterior 
cerebral artery, the posterior communicating artery, and the roof of the cavernous 
sinus. 


Fic. 2.—Region illustrated in Fig. 1 viewed from lateral aspect, demonstrating the 
course of the third nerve and the manner in which it passes between the posterior 
cerebral and superior cerebellar arteries. 


Fic. 3.—Mid-sagittal section of base of brain and base of skull, illustrating the 
manner in which the third nerve passes between the posterior cerebral and superior 
cerebellar arteries. 


Fic. 4.—Basal aspect of brain illustrating boundaries and contents of inter- 
peduncular fossa. The stump of the third nerve is seen directed outwards and 
forwards between the posterior cerebral and superior cerebellar arteries. The 
posterior communicating artery is shown above and medial to the nerve. The 
indentation made in the temporal lobe by the free margin of the tentorium is clearly 
shown, as well as that portion of the uncus which bulges over the tentorial margin 
into the tentorial gap. The third nerve is seen to be a direct inferior relation 
of the uncal bulge as it passes forwards and outwards. 
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Fic. 5.—Base of skull in region about pituitary fossa and cavernous sinus (from 
above). The left posterior cerebral artery, which branched from the internal 
carotid artery, has been removed to reveal the groove outlined by it in the upper 
surface of the oculomotor nerve. 


Fic. 6.—Region about pituitary fossa, cavernous sinus, and interval between brain 
stem and dorsum sellae (from above). The posterior cerebral artery has been 
removed on the left side, exposing a groove in the upper surface of the third nerve 
which was caused by the artery as it crossed and dragged on the nerve. 


Anomalous Neuro-Vascular Relation and Aneurysms 


In some individuals the posterior communicating artery establishes 
contact with the upper surface of the oculomotor nerve and may press 
upon it. This is particularly likely to occur when this vessel is enlarged to 
replace the posterior cerebral artery, which then takes origin from the internal 
carotid artery. Occasionally the pressure exerted by such a vessel may be 
sufficient to lead to the formation of a groove in the upper surface of the 
nerve which lodges the vessel (Fig. 5). 

Again, the basilar artery may divide into the posterior cerebral arteries at a 
lower level than usual, or the oculomotor nerves may leave the midbrain at 
a higher level with reference to the posterior clinoid process. When this 
atrangement obtains, the vessels ascend more steeply in order to cross the 
oculomotor nerves on their way to a supratentorial position, and each vessel 
becomes hooked over the corresponding nerve. Under these circumstances 
the vessel may drag upon the nerve and on occasions the tension may be 
sufficient to groove its upper surface (Fig. 6). 
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Fic. 7.—Region about pituitary fossa, cavernous sinus, and interval between brain 
stem and dorsum sellae (from above). 


(a) The left internal carotid artery is shown pressing on the oculomotor nerve 
where that structure is coursing on the roof of the sinus preparatory to entering it. 
(B) The right internal carotid artery and the posterior cerebral artery arising from 


it are shown resting on the oculomotor nerve. The nerve was torn from its origin 
at the mid-brain during the removal of the brain. 



















The terminal portion of the internal carotid artery may also rest upon the 


upper surface of the nerve at the site where the latter is making a delayed 
entry into the lateral wall of the cavernous sinus. This is most likely to 


SS occur when the main trunk of the carotid runs backwards and outwards for 


es 


» a short distance after leaving the sinus and before dividing into its terminal  - 
al branches (Figs 1 and 7A and B). 
be A consideration of these anatomical features makes it clear that the 
he superior surface of the nerve suffers first from pressure exerted by these 
vessels, and, since the effects are initially confined to that section of the nerve 
a in which the pupillo-constrictor fibres are concentrated, the isolated appear- 
at ance of pupillary signs is to beexpected. Furthermore, under these conditions 
11s the nerve may be subjected to intermittent pressure, in which case the pupils 
he will be subject to transient changes. 
sel Finally, aneurysms favour the vessels which are so intimately related to the 
es upper surface of the nerve. They consequently develop above the nerve, 
be | and may, as they expand, compress its superior surface and the para- 


sympathetic fibrés.... In this way they can be responsible for the production 
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of signs which would, in the initial stages of their development, be confined 
to the pupil. 

Therefore, in a patient presenting with a dilated pupil and no other signs 
or symptoms to account for the condition, consideration should be given to 
the possibility that pressure from an anomalous or arteriosclerotic internal 
carotid, posterior cerebral, or posterior communicating artery may be an 
aetiological) factor. \f an aneurysm is the responsible agent, then as 
enlargement occurs signs of disturbed extra-ocular muscle function will 
ultimately be superimposed on those shown in the pupil. 


Tentorial Herniation 


Herniations of cerebral tissue through the tentorial notch develop as the 
result of a wide variety of expanding supratentorial lesions. The cerebral 
tissue involved is that portion of the temporal lobe which is normally related 
to the tentorial gap (Fig. 4). Though several accounts are available of the 
manner in which tentorial herniations develop in a variety of supratentorial 
expanding lesions, few of these refer to or are concerned with involvement 
of the third nerve, and those that do, omit significant details pertaining to the 
mechanism of this involvement and to the associated disturbances of function 
(Meyer, 1920; Kernohan and Woltman, 1929; Spatz and Stroescu, 1934; 
Vincent, David, and Thiébaut, 1936; van Gehuchten, 1937; Jefferson, 1938; 
Schwarz and Rosner, 1941; Evans and Scheinker, 1943; Scheinker, 1945). 
Exceptions in this respect are the accounts by Dott (1939) and by Reid and 
Cone (1939). 

On the side of the lesion the hernia is, in the initial stages, forced on to the 
upper surface of the third nerve which is crossing the gap beneath it, while 
the posterior cerebral artery, which is intervening between the two, deforms 
both and may subsequently be obliterated between them (Figs 8A and B). The 
superior portion of the nerve is the first to be affected, and since the pupillo- 
constrictor fibres are concentrated in this region early changes appear in the 
pupil on the affected side. These take the form either of an initial brief 
constriction followed by dilatation, as the pupillo-constrictor fibres are first 
irritated and later paralysed, or of a dilatation in the absence of any 
preliminary and transient constriction. Further complications develop as 
the supratentorial pressure increases. These have been detailed elsewhere 
(Sunderland and Bradley, 1953); in general they collectively result in the 
involvement of the remaining fibres of the oculomotor nerve and consequently 
in the appearance of disturbances in the function of the extra-ocular muscles. 

Whether or not pupillary signs appear under these conditions depends on 
the rate at which the mass of herniated cerebral tissue increases in size 
and the nerve is distorted. Thus the herniation may develop so slowly that 
the nerve has time to accommodate itself to the changed conditions, so 
that persistent disturbance of conduction only occurs when the condition is 
well established, though transient pupillary changes may occur during the 











Oo 


—_— OO ee 


we = GO oF 


oP Mm GO te we 


a ee. ee: Oe ee ee 


1 
e 
t 
) 
S 
e 














DISTURBANCES OF EXTRA-OCULAR MUSCLE FUNCTION 643 





S 


Fic. 8(A).—Region of tentorial notch as seen from above after removal of brain in 

a case of tentorial herniation. The specimen illustrates the manner in which 

the posterior cerebral artery has been forced on to the upper surface of the under- « 
lying third nerve. The artery has been reflected in order to expose the impression 

left on the upper surface of the nerve. 


Fic. 8(B).—Basal view of brain in a case of tentorial herniation. On the under 
surface of the anterior portion of the herniation is shown the deep groove outlined 
and occupied by the third nerve as the herniated tissue was forced down upon it. 
These post-mortem specimens demonstrate that the superior surface of. the third 
nerve suffers first as the hernia develops‘and enlarges. 


process of accommodation. On the other hand, pupillary changes appear 
early when the hernia develops rapidly as in certain types of intracranial 
haemorrhage. 


Summary 


(1) Attention is directed to certain vascular and cerebral relations of the 
third cranial nerve where it runs between the mid-brain and the cavernous 
sinus. 


(2) In this region the posterior cerebral and posterior communicating 
arteries and a portion of the temporal lobe are intimately related to that 
aspect of the nerve in which the pupillo-constrictor fibres are concentrated. 


(3) Reference is made to the manner in which certain anomalous neuro- 
vascular relations, aneurysms, and tentorial herniations may first affect the 
upper surface of the nerve and in this way produce pupillary changes un- 
accompanied by any impairment of extra-ocular muscle function. Such 
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changes may be intermittent or persistent, depending on the nature of the 
pathology present. If the lesion is a progressive one, signs of disturbed 
extra-ocular muscle function are ultimately superimposed on those shown in 


the pupil. 
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TARSECTOMY* 
BY 


A. J. BOASE 
Uganda 


IN a trachomatous country surgical measures for the relief of trichiasis- 
entropion far exceed other ophthalmic operations. There is a wide variety 
of choice from among well-established procedures, but the surgeon who is 
incessantly dealing with trachoma develops a preference for a. particular 
approach. This paper describes the operation practised routinely at Mulago 
Hospital and taught to the medical graduates of Makerere College (the 
University College of East Africa). It has evolved from the economic 
necessity of ensuring the competency of District hospitals to cope with the 
problem of trachoma and its complications. Our experience of the operation 
extends over 25 years, and to-day the annual rate exceeds 2,000 lids (not 
including operations at District hospitals). Otherwise known as Saunders’ 
or Heisrath’s operation, it is in essence a subtotal excision of the tarsal plate 
with its adherent conjunctiva. There is therefore nothing original about it, 
but, since our technique differs in some respects from the descriptions of 
other writers—with advantage, I think—, it seems fitting that an account should 
be set down for the benefit of those faced with the same problem; for the 
surgery of trachoma is remorseless in its demands. There is so much to be 
done that the time factor dominates all. When as many as twenty bilateral 
tarsectomies may form part of a morning’s list, there is little time for refine- 
ment. With our technique both lids should not take more than 10 minutes’ 
actual operating time (7 minutes is not extraordinary). Using two tables, 
we expect to do at least eight to ten cases in an hour—depending on the 
experience of the second surgeon, who is usually a recently qualified 
houseman. 


Indications.—Trichiasis-entropion is the usual reason for the operation (Fig. 1, 
overleaf) but in my experience there is no more economical way of dealing with 
bad cases of Grade II trachoma (the type with gross shaggy hypertrophy and total 
macro-pannus) than by tarsectomy. Admitted in long-endured misery, such 
patients leave hospital in comparative comfort; progress of the pannus is arrested 
and in most cases is followed by appreciable regression. Trachoma, however, is 
not the only indication. The palpebral form of vernal catarrh with large vegetations 
is relieved by this operation. Spastic ectropion in children (often I believe induced 
by a malarial headache), which is usually so difficult to control, is immediately and 
permanently cured by tarsectomy. Moderate degrees of ptosis, congenital or 
otherwise, can be improved by tarsectomy (which after all is not very different 
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Fic. 1.—Pre-operative 
condition: gross entro- 
pion in left eye, severe 
in right. Trachoma 
Grade II-IiI. Patient 
unable to work; gets 
about with difficulty. 
History of disability— 
7) Years eh 





from the Blaskovicz operation). For example, in one case, after a simple intra- 
capsular extraction, the patient could see only by raising his senilely ptosed lid 
with his finger, and this prevented the use of glasses; a tarsectomy effectively 
uncovered the pupil and incidentally rejuvenated his appearance. 


Operation.—(This description applies to the upper lid. A lower tarsectomy is 
essentially the same; it is more difficult, but is rarely necessary). The lid, 
infiltrated with procaine-adrenaline, is everted with Cruickshank’s entropion 
forceps. .This is an admirable tool for the job, though not if used as intended by 
its designer. We apply it thus: 

The broad spatula blade is placed perpendicularly on the lid below the brow, and the 
three rat-toothed prongs on the skin 2 mm. behind the lashes. The forceps is closed 
and locked. A fold of skin and orbicularis is thus securely held, and when the handle 
is depressed towards the brow the lid immediately everts and remains so throughout 
the operation (Fig. 2). With tight, shrunken lids the handle may tend to fly back towards 
the cheek, but the weight of an artery forceps hung on the handle is enough to control this. 


The exposed conjunctival surface is swabbed with dettol or cetavlon (no other 
pre-operative preparation is given), and the tarsus is incised from canthus to 
canthus with a B.P. No. 15 knife. The line of the incision is that of the ‘subtarsal 
sulcus; it should not be any nearer to the lid margin. Most cases of Grade III 
trachoma show a well-marked sulcus in some part at least, and these are easy. 
In others, grotesquely distorted by fibrosis, even the Meibomian stomata are 
obliterated, and one has little indication as to where the lid margin may have been. 





Fic. 2. — Eversion of lid with Fic. 3.—Tarsal plate held forward prior to 
Cruickshank’s forceps. The sug- being severed from the conjunctiva with 
gestion of “P.T.D.” is an artefact. scissors. 
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These cases are difficult, and beginners are apt to make the incision too near the 
lashes and to be surprised when they cut into the lash follicles. Although not of 
serious import, this error does not make for a good cosmetic result. In such 
cases the important landmark is the punctum, for, however distorted the tarsus 
and lid margin may be, the punctum retains its normal anatomic position. The 
incision should be begun just below the punctum, between it and the fornix, and 
be carried’ across to the outer canthus with a very slight convexity towards the 
lashes. Not infrequently, especially with the shrivelled tarsi of Grade IV trachoma, 
it will seem that the amount of tarsus excised is less than that left in situ. Yet 
the object of curing the entropion will be attained. 

When the tarsus has been cut through, it springs forward, and its deep surface 
is cleaned with a few strokes of the knife, severing the levator fibres that find 
attachment to it. The upper edge of the plate is readily identified, and with 
curved scissors the conjunctiva is cut through close to it (Fig. 3). Where the 
coniunctiva is shrunken it should be freed towards the fornix, but generally this 
is not necessary. We never make any attempt to fashion a new fornix (the upper 
cul-de-sac with its harbourage for secretion and pathogens seems as redundant as 
the vermiform appendix; and its obliteration has no mechanical effect on 
the movement of the lid). 

Three mattress-sutures bring the cut edge of the conjunctiva down to the lid 
margin. Our method of suturing is different in that we do not traverse the tarsal 
stump. We place the middle suture first, passing it first through skin and 
orbicularis just above the tarsal stump, then through the conjunctiva from its 
deep aspect about 1 mm. from its cut edge, then back through the conjunctiva 
from its superficial aspect alongside the first traverse, and finally out through the 
skin 2 mm. lateral to the entering limb. The suture is then tied with forceps and 
cut short. The other two sutures are dealt with in the same way. We use 2/0 plain 
catgut on curved atraumatic needles, and if each suture is tied and cut off as it is 
placed one 30” length of catgut suffices for about eight lids. Formerly we tied the 
sutures over a strip of rubber, but no disadvantage has resulted from omitting this. 
The Cruickshank forceps is removed after the suturing is completed (Fig. 4). 








Fic. 4.—Immediate post-operative result. Analgesia is wearing off (owing to 
photography delays) and the patient tends to spasm. 
The lid falls into place and any protruding connective tissue is tucked in or 
snipped off with scissors. The eyes are kept bandaged for 24 hours (but during 
the war we dispensed with this to save dressings). 
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Haemorrhage is rarely troublesome, but an occasional small artery may have 
to be twisted off. Buried ligatures are not used since the mattress-sutures give 
effective haemostasis. On the very rare occasions (out of thousands) on which I 
have had to deal with a persistent ooze, an extra mattress-suture has been quite 
sufficient. 


After-Results.—Considering the appalling state of neglect in which most of 
our cases come to operation, and the lack of time for adequate pre-operative 
preparation, it is surprising how little reaction occurs. In a well-executed 
case, the appearance of the patient after a few°weeks should hardly differ 
from that of a normal individual (Fig. 5). Indeed at later examinations one is 
frequently deceived by these tarsectomized cases; difficulty in lid eversion 
often reveals an unsuspected operation which the patient has forgotten or 
failed to mention 








Fic. 5.—Appearance on 7th post-operative day: considerable improvement on this 
will follow. An unsuspected alternating squint is revealed, but the patient is now 
fit for full manual labour and no longer merits exemption from “pol!-tax ”. 


It would be idle to claim that our results are invariably perfect. That 
failures do occasionally occur is not surprising, as many of the operations 
are performed by inexperienced housemen and much of the material would 
tax the ingenuity of more skilled surgeons. It is not always easy to determine 
the reason for a failure, the more so as it can usually be put right by 
reopening the wound and resuturing with better alignment. Persistent 
failures I deal with by a modified Arlt’s plasty, an easy matter when there is 
a reasonable tarsal stump to work upon. 

Allowing for the prejudice of an ophthalmologist, it may justly be claimed 
that of all surgical procedures this simple operation gives the highest economic 
return in a country where trachoma takes so heavy a toll of efficiency, for 
the majority of those benefited would otherwise be doomed to near-blindness. 


Summary 


A description is given of the operation of tarsectomy as routinely 
performed at Mulago Hospital, Uganda, in the surgical treatment of 
trachoma. 
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CASE NOTES 


INFANTILE CHOROIDO-RETINAL DEGENERATION 
WITH CEREBRAL SYMPTOMS* 


BY 
A. M. WRIGHT THOMSON 
Glasgow 


ALTHOUGH many cases of choroido-retinal degeneration occurring in children 
can now be shown to be due to toxoplasmosis, there remains a group which 
might appear to be due to the same cause but which does not give the 
necessary positive serum reaction. Such a case is described below. 


Case Report 


_ History.—A male infant aged 11 weeks was first brought to the Glasgow Eye Infirmary 


on March 16, 1948. His mother stated that he seemed unable to follow objects with his 
eyes. This was her second child and he had weighed 9b. at birth. The child’s 
pupils reacted to light but there was very little attempt to follow a light. 


Ophthalmoscopic Examination.—This was carried out under general anaesthesia on 
March 20, 1948, when the appearances in the right eye were as shown in the Figure. 
Large areas of choroido-retinal degeneration were scattered over both fundi, the macular 
area being severely involved. The degenerative areas were gyrate in shape and there 
were irregular patches of pigment scattered throughout the fundi. Both optic disks were 
somewhat pale and the retinal 
arteries narrow. The Wasser- 
mann reaction was negative. 


Later Developments. — On 
January 15, 1949, no substan- 
tial change was noted. The 
child was x-rayed on this 
occasion, and no intracranial 
calcification was found, but the 
skull was found to be large with 
a tendency to hydrocephalus. 
He had had his first tooth at 6 
months, and sat up at 7 months. 

At the age of one year he was 


Blind School and at about 21 
months he had had a short 
convulsion lasting about one 
minute. He began to walk at 
about 2 years. He was dis- 
charged from the school as 
uneducable in April, 1950, at 
the age of about 2 years and 
3 months. Ficure —Right fundus. 








* Received for publication June 11, 1952. 
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He had no further convulsions until May 9, 1950, when he had a much longer one 
accompanied by defaecation and followed by vomiting. He was then admitted to the 
Royal Hospital for Sick Children, Glasgow, under the care of Dr. J. H. Hutchison. 
An x ray of the skull again showed no calcifications, but a pneumoencephalogram showed 
definite internal hydrocephalus. Cytoplasm modifying antibody (dye) tests on both 
mother and child for toxoplasmosis were negative. The toxoplasmin test and Mantoux 
test were also negative. In Dr. Hutchison’s opinion, the child certainly did not have 
toxoplasmosis, and was mentally a low-grade defective. 

During 1950, the child had chickenpox and measles. As he grew older it became 
increasingly obvious that he was mentally retarded. When he was about 3 years of 
age, he would lie on his back and bang his head on the floor. By this time, however, 
he was walking and talking a little, and, although his sight was obviously very defective, 
he could grasp objects held out to him. In view of the gross changes in the fundi, this 
was surprising, and the eyes were becoming myopic. 

When last seen on February 9, 1952, the fundus changes were substantially the same. 


Mother’s Obstetrical History.—The mother had had in all three pregnancies. There 


had been no miscarriages. 


(1) The first child (by a former marriage) had died from diphtheria at the age of 3 years. 

(2) When the second child (the present patient)* was born, the pregnancy was normal 
and the child was recorded as normal. The antenatal history (from the Glasgow 
Corporation Clinic) showed slight albuminuria; Wassermann reaction negative; 
Rh positive. 

The only other relevant item of information was the mother’s statement that when 
3 months pregnant she had had “ influenza ” which caused her to have a very itchy skin. 
It is thought possible that she had suffered in fact from German measles, though this 
cannot now be established. 

(3) The third pregnancyt+ resulted in a stillbirth, The mother was admitted to 
hospital on July 12, 1950, with severe pre-eclamptic toxemia when 7 months pregnant. 
She was also very anaemic (haemoglobin 35 per.cent., red blood count 1,800,000). The 
foetus died and she was finally delivered of a macerated stillborn child on August 8, 1951. 


Family History.—In view of the large round areas of choroidal atrophy it was thought 
that the case’ might be one of gyrate atrophy of the choroid, and seven of the child’s 
relatives were therefore examined. These comprised both maternal grand-parents, 
three paternal uncles, one paternal aunt, and one maternal aunt. All were found to 
have normal fundi. In addition, the paternal grandfather’s records were consulted at 
the Glasgow Eye Infirmary, and it was found that he had suffered from senile cataract, 
successfully operated upon by Dr. Pendleton White. The child’s maternal grandfather 
stated that he had had a cousin who was born blind, but she had died many years ago in 
an institution and it was not possible to find out the cause of this blindness. The 
child’s parents were not related before marriage. 


Discussion 
Although the circular areas of choroidal atrophy suggested a diagnosis of 


gyrate atrophy, the early onset, central rather than peripheral distribution, 
and lack of a familial tendency, all made such a possibility appear unlikely. 


The mental deficiency, the tendency towards hydrocephalus, and the 


*] am indebted to Dr. R. G. H. Cunningham, medical superintendent of the Glasgow Eastern District Hospital, 
for particulars of the mother’s confinement in 1947, and of the present patient’s birth. 

+1 am indebted to Dr. W. Gordon Miller, obstetrical registrar at Robroyston Hospital, Glasgow, for these 
particulars. 
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convulsions, suggested a diagnosis of toxoplasmosis, but x-ray examinations, 
both at the Glasgow Eye Infirmary and at the Royal Hospital for Sick 
Children, Glasgow, revealed no intracranial calcification. In addition, 
the serological tests for toxoplasmosis were negative in both mother and child. 

Sabin and Feldman (1949), in a review of 43 children with choroidal 
atrophy and mental deficiency, state that, of 23 children with positive sero- 
logical reactions for toxoplasmosis, 90 per cent. showed grossly perceptible 
cerebral calcification in x-ray photography of the skull, and that, in a group 
of twenty children with choroidal atrophy and negative serological tests for 
toxoplasmosis, the incidence of cerebral calcification was only 5 per cent. 
The presence of cerebral calcification, therefore, is suggestive of toxoplasmosis, 
but its absence does not preclude a diagnosis of toxoplasmosis although it 
makes it less likely. This is borne out in the present case. 

Sabin and Feldman add that, in cases of infantile chorioretinopathy 
without cerebral calcification or evidence of toxoplasmosis, the available 
data suggest defective development rather than destructive, necrotic lesions 
as the more probable pathological basis. 

Richards (1951) reported a case of microcephaly with chorioretinopathy, 
cerebral calcification, and internal hydrocephalus, but with negative sero- 
logical reactions. In this case, the left fundus showed a localized macular 
patch of chorioretinopathy and peripheral granular pigmentation. ‘The right 
fundus (not depicted in the article) showed generalized retinal atrophy and 
some peripheral granular pigmentation with a normal macula. The picture 
of the left fundus does not resemble that shown in the present case, since in 
the former, the degeneration is practically localized to the macula, whereas 
in the latter the degeneration is very widespread, involving the macula in 
addition to other areas. In each case a pneumo-encephalogram showed 
internal hydrocephalus, but in Richards’s case marked atrophy of the right 
cerebral hemisphere and calcification in the left parietal area related to the 
left lateral ventri le were also demonstrated. ‘In Richards’s case the cyto- 
plasm modifying antibody tests and complement-fixation tests were all 
negative in the child but positive in the mother. In Sabin and Feldman’s 
cases, as in that here reported, the maternal titres were all negative or of 
insignificant level. 

The aetiology of the present case therefore remains obscure, but the 
possibility that the mother suffered from German measles during her 
pregnancy may have some bearing on the child’s condition. In addition, 
the mother appears to have had symptoms of pre-eclampsia, moderate in 
the pregnancy concerned, but much more marked in a subsequent pregnancy 
which resulted in a stillbirth. 


INFANTILE CHOROIDO-RETINAL DEGENERATION 





Summary 
A case of extensive choroido-retinal degeneration occurring in infancy and 
associated with mental deficiency and convulsions is described. Serological 
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tests for toxoplasmosis in mother and child were negative and the aetiology 
is obscure. In the third month of pregnancy the mother suffered from a 
febrile illness which may have been German measles. She also suffered 
from albuminuria in the pregnancy concerned, and from severe pre-eclamptic 
toxaemia in a subsequent pregnancy ending in a stillbirth. 

I am indebted to Dr. J. H. Hutchison, Physician, Royal Hospital for Sick Children, Glasgow, 
and to Drs R. G. H. Cunningham and M. A. Foulis, Medical Superintendents of the 


Glasgow Eastern District Hospital, and the Robroyston Hospital, Glasgow, respectively, for 


permission to publish their notes on this case. My thanks are also due to Mr. G. Donald who 
did the fundus painting. 


REFERENCES 


Ricuarps, N. O. (1951). Proc. roy. Soc. Med., 44, 225. 
Sabin, A. B., and FeLpMaNn, H. A. (1949). J. Pediat., 35, 296. 








QO eee NS 











Brit. J. Ophthal, (1952) 36, 653. 


STREPTOTHRIX CONJUNCTIVITIS* 
BY 


R. AFFLECK GREEVES 


London 


THE symptoms and signs caused by the lodgement and growth of a 


Streptothrix in one or both canaliculi, are familiar to most ophthalmologists. 
Except for the occasional occurrence of a limited area of vascular congestion 


near the inner canthus, the conjunctiva is as a rule normal and it is even 
possible that such limited congestion may be attributed to irritation caused 
by frequent dabbing of the eye owing to lacrimation when the lower punctum 
is involved. 

It is possible however that a generalized conjunctivitis may be set up, and 
that this may assume a severe form. This observation, although not new, 
does not appear to be as well-known as it should, with the result that 


unnecessary suffering and discomfort may persist owing to failure of 
diagnosis. If only to draw attention to this relatively uncommon condition 
I regard the following two cases as worthy of report: 


Case Reports 


(1) Married female, aged 56.—The patient gave a history of lacrimation and discomfort 
for some months. This had been treated as a conjunctivitis with various remedies, and 
had steadily got worse. 

Both eyelids were slightly oedematous. The ocular conjunctiva was uniformly 
congested, and the palpebral conjunctiva as well as that lining the fornices was swollen 
and congested and showed a rough velvety surface. A copious yellow stringy discharge 
was present. The eyelids were extremely tender to the touch: but on gentle pressure 
over the canaliculi a greyish yellow mycelium appeared in both upper and lower puncta. 

The condition was much too painful to allow of local anaesthesia and under pentothal 
the mycelium was evacuated from the canaliculi by the usual method of slitting. Without 
further treatment, except a cleansing lotion, rapid improvement took place and in a 
fortnight the conjunctiva had resumed a normal appearance. Streptothrix was 
identified microscopically. 

(2) Male, aged 35.—Ten months’ history of lacrimation and discharge. The patient 
produced a long list of remedial measures which had been used without benefit. The 
appearance of the lids, conjunctiva, and discharge was similar to that in Case 1, except 
that the mycelium appeared in the lower canaliculus only. 

A general anaesthetic was again necessary because of pain and tenderness, and after 
evacuation of the mycelium the eye had resumed a normal appearance within 2 weeks. 
Streptothrix was again identified microscopically. 


In both cases the mycelium was greyer and softer than is usual in uncomplicated 
cases, possibly owing to admixture with inflammatory exudate. 

It is not clear why so severe an inflammation can occur in a very limited number 
of cases, and in my opinion there is no. adequate evidence that this can be attributed 
to length of duration of the infection. I therefore put forward the suggestion 
that different strains of Streptothrix may vary in pathogenicity. 

I would also urge that in any case of intractable conjunctivitis, special attention 
should be paid to the condition of the canaliculi. 

* Received for publication July 7, 1952. 


653 











Brit. J, Ophthal. (1952) 36, 654. 


APPLIANCE 
MODIFIED CASTROVIEJO’S FORCEPS* 


BY 


H. GOLDSMITH 
Nottingham 


CasTRovigEJO’s forceps for the intracapsular extraction of cataract is 
undoubtedly the most advanced instrument of its kind. It has, however, 
two defects which make it more difficult to handle than it deserves. In use, 
when poised on its tip to grasp the capsule, it is ‘ topheavy-backwards ”’, 


(a) (i) 
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Ficure.— Castroviejo’s forceps and modification. 


(a) Side view (i) modification (b) View from above (i) modification 
(ii) original (ii) original 





*Received for publication June 19, 1952. 
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MODIFIED CASTROVIEJO’S FORCEPS 


and it requires a rather difficult shifting of the grip in order to begin the 
extraction proper. 

I have had made for me* a modified type of forceps eliminating these 
disadvantages without in any way detracting from the usefulness of the original 
instrument. As the Figure shows, the body of the forceps has been angled 
forwards to bring the centre of gravity more over the tip of the instrument. 
Serrated finger plates have been added to the direct-acting lower part, 
allowing an easy grip for the extraction by a simple rolling movement of 
thumb and forefinger. ; 





*By Messrs John Weiss & Son Ltd., 287 Oxford Street, London, W. 1. 


BOOK REVIEW 


Biomicroscopie et histopathologie de l’oeil. Vol. I, Généralités, conjonctive, cornée. 
By A. Busacca. French text, translated from the original Italian by Mme. 
R. M. Lodygensky-de Sales. 1952. Schweizer Druck u. Verlagshaus A.G, Zurich. 
Pp. 480, 221 half-tones, 28 col. plates. (£17). 


The first volume of Busacca’s treatise on the biomicroscopy and histopathology of the 
eye is indeed a splendid production. More than a slit-lamp atlas and more than a study 
of the histology of pathological conditions, it combines all the contributions which can be 
made to an understanding of the processes of disease by a study of living tissues and 
laboratory preparations. 

The present volume is divided into three parts. The first contains an analysis of the 
general processes of disease—vascular, inflammatory, degenerative, and other—which 
can be studied by. these two methods, that lend themselves so well to an appreciation 
of ocular pathology. The two other sections deal with the conjunctiva and the cornea— 
their normal appearances as revealed by the slit-lamp and the microscope, and the changes 
which they suffer in disease. The two aspects of the subject are very happily married; 
the text is detailed, informative, and more than usually interesting; and the abundant 
illustrations are of an excellence which is rarely met with. There are no bibliographical 
references. On the whole the production is a triumph both for the author and the 
publishers, and its sequel will be expectantly awaited. 


OBITUARY 


HUGH PERCY BENNETT 


WE regret to announce the death on July 20, after a short illness, of Mr. Hugh Percy 
Bennett. In recent years he had lived in retirement, seldom attending any medical 
meetings, but he played a prominent part in ophthalmological activities a generation 
ago. He was born in 1863 at Redcar, graduated M.B., C.M. from the University 
of Edinburgh in 1893, and having completed his house appointments in Edinburgh, 
became a clinical assistant at Moorfields. He then practised ear, nose, and throat 
surgery, as well as ophthalmology, at South Shields, and later moved to Newcastle 
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where he devoted himself exclusively to eye work, having become a colleague of 
the late Mr. A. S. Percival on the honorary staff of the Northumberland, Durham, 
and Newcastle Eye Infirmary. Here he later held the post of senior ophthalmic 
surgeon until his retirement in 1934. 

Mr. Bennett performed valuable work as an ophthalmic referee under the 
Workmen’s Compensation Act, belonged to the North of England Ophthalmo- 
logical Society and the Ophthalmological Society of the United Kingdom, and was 
elected vice-president of the ophthalmological section at the annual meeting of 
the British Medical Association held in 1921 at Newcastle upon Tyne. His 
eponymous epilation forceps are still in use to-day. He was particularly well 
known for his surgical skill as well as for his kindness to patients. 


THEODORE HAMBLIN 


GERALD HENRY WINGATE, whose nom de lunette was Theodore Hamblin, was seized 
with sudden illness at Macclesfield on September 13, during a tour of his northern 
branches. He died less than an hour later. By more than one generation of 
ophthalmologists his name will be remembered with respect, because he worked so 
hard in the interests of their patients. Many surgeons will recall how whole- 
heartedly he applied himself to some difficult problems of spectacle-fitting, or to 
the evolution of a new instrument, or to the swift preparation of any appliance 
that might be urgently required. Then again it often turned out that some 
apparently insurmountable difficulty could be solved in a moment by one of his 
realistic suggestions. Many years ago he began to accumulate a valuable 
collection of slides and pictures illustrating abnormalities of the inner and outer 
eye; and this collection was freely available for lectures and demonstrations at a 
time when no comparable facilities existed elsewhere. His early encouragement of 
contact-lens fitting was another great service which must never be forgotten. 
Many of the instruments he designed have achieved world-wide renown—and 
rightly so. 

Mr. Hamblin was a man of courteous and distinguished presence, who had the 
gift of promptly focusing his attention upon any matter in which his advice was 
sought. When he gave his opinion, the words were clearly enunciated, and free 
from slovenly or ambiguous expressions. Moreover, this business capacity was 
fortified by a firm resolve to avoid disappointing any client. If he said that a piece 
of work would be ready on a certain date, it was usually completed several days 
before time. He did not deal in glib promises. The news of his death brings a 
particular shock because he hardly seemed to have grown any older in the last 
quarter of a century. It seems difficult to imagine that he will be missing from 
exhibitions of instruments at future congresses in Oxford and London, where his 
enterprising vigour was so often manifest. Mr. Hamblin is survived by a widow, 
a daughter, and two sons, and readers of the Journal sympathize with them all. 





